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INTRODUCTION

Westinghouse Hanford Company Analytical Laboratories are supporting the
characterization efforts of the single shell tanks. The characterization of
tank 241-U-110 was performed under Phase 1A and 1B of the "Waste
Characterization Plan for the Hanford Site Single-Shelled Tanks" (WHC-EP-
0210).

Tank 241-U-110 has a 500,000 gallon capacity. Construction was completed in
1944. The tank received first cycle waste, REDOX high-level waste, coating
waste, and laboratory waste until 1975. Between July 7, 1975 and February 2,
1976, P-10 pumps were installed, and 41,700 gallons of liquid waste were
pumped from the tank. Tank 241-U-110 still contains an estimated 195,000
gallons of waste.

Analytical Laboratories performs all analytical analysis to the specifications
of the "Quality Assurance Project Plan for the Chemical Analysis of Highly
Radioactive Samples in Support of Environmental Activities on the Hanford
Site", WHC-SD-CP-QAPP-002. In accordance with WHC-SD~-CP-QAPP-002, the
following laboratory policies are being followed. Spikes are performed on
either the undissolved sample, or the sample after dissolution, as directed by
the chemist. If the spike addition is found to be less than 20% of an analyte
concentration, the spike recovery is not reported due to errors introduced by
the precision of the sample analysis. The concentration of spike additions
will be re-evaluated before the start of phase 1C. Two spiking routines are
being used during phase 1A and 1B. For the following analyses, Ion
Chromatography, Inductively Coupled Plasma, Mercury Hydride, Total Organic
Carbon, and Carbonate analyses the solid sample is spiked independently from
the sample digestion. Any non-homogeneity of the sample could adversely affect
the spike recoveries. For the radio-isotopic analysis and other analyses not
specified above, the spikes were performed by spiking an aliquot of sample
after digestion.

The Taboratory does not report sample results from batch analyses that are
questionable. The results from questionable batches are discarded and the
analysis is repeated. Sample cards (laboratory travelers) for the repeated
analysis are reissued for analysis after they have been stamped "rerun".
Laboratory travelers are issued using a computerized routine according to a
"sample point". This sample point label (segment-n) on the Laboratory
travelers and on the GEA analysis reports has no relationship to the sampling
activities or the sample identification. A1l results in this data package

relate only to the sample identified as segment 2 from core 12 taken from tank
241-U-110.

The organic analysis of this sample will be performed by Pacific Northwest
Laboratories (PNL). Due to instrument and procedure problems, PNL has been
unable to separate organics from the normal paraffin hydrocarbon present in
the ?am$]es. The results from the organic analysis will be provided when
available.

A1l sample results reported here by weight are reported as the "wet weight" of
the sample. Some samples did noticeably lose moisture during the process of
aliquoting and weighing the sample for digestion. In order to minimize errors
due to loss of moisture, the percent moisture was determined at the earliest



opportunity. Attemps to dry the sample before analysis resulted in
approximately a ten fold increase in radiation levels. In order to reduce and
control radiation exposure to laboratory personnel, the samples were not dried
before aliquoting and digestion. This may result in some laboratory results
being biased high.

This report is formatted into sections corresponding to the type of
dissolutions performed prior to analysis. A brief summary of analytical
results is reported, followed by calibration data and an analysis are noted on
the batch report. Any notable observations regarding an analysis are noted on
the batch report for that analysis. Copies of laboratory travelers can be
found in Appendix A.
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CHAIN-OF-CUSTODY RECORD FOR CORE SAMPLING

(1) Shipment Number—p—ﬂ ’bl/gﬁ (2) Sample Number ﬁ— 070 (3) Supervisor @'//4/’%244

(4) Tank _! M (A\ (5) Riser 2 (6) Segment #+2- (7) Cask Serial Number C/a/é/
Radiation Survey Data: (8) FIELD {20) - LABORATORY (3) Shipment Description: '
Over Top Dose Rate Zt)l)/}vl \r‘/[ﬁL A. Work Package Number JU/??///ﬂéO/M
Side Dose Rate L3 1’7/;7”\, LS ,/»;/'/L - B. Cask Seal Number “Hor Future Use
Bottom Dose Rate ‘j, 2 \f/’[};L - ! C. Sampler Number Used a2 7 .,
Smearable Contamination Aﬁeﬂ B 2! ,_"-% D. Date and Time Sampler Unseated //—Z?——f? / 3 ‘7/ @
L(;;h;i, //(j/lpi,’)z)'.l/ E. Expected Liquid Content : (27 /
oeis gamin) T F. Expected Solid Content 0%
RPT&’,’Z % RPT (//{{,7;/] G. Dose Rate Through Drill String //dﬂu////fa ‘
ignature) (Signature) H. Expected Sample Length /7 «(

| (10) INFORMATION (Inc‘l;cée statement of laboratory lests to be performed.”) ~ r
i | éu /Z /4/,955,[%,1/2/04/,(/,5 @A/M )41 %x

*Reference laboratory work request, available.

Comments:

(17) DATE AND TIME

(11) POZ;T F ORIGIN (12)SE:ZW (13) DRATE ASND TIME (124} DZESleN_ATION &) RE(&%Z‘AME HECEVED
f -—_— f ELEASED 2 ¢
A V147 e R W R o les/es

v i R i i

/ 2/¢/7
(15) Seal Intact Upon Release? | (18) Seal Intact Upon Receipt? {19) Seal Data fondis
' Shipment No. — Sample No. |
Y
)Z es O No 3 Tes O No - O] No Prves 0 No
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Single Shell Tank Waste Characterization
Summary of Core Sample

Tanx ID: 241-U-110 Date SampLing IntTiATED:| 11-29-89

Riser ID: | 2 Date SampLing Compretep:| 11-29-89

Core ID: | #12

SEGMENT SEGMENT
Lab Serial No. F-0393 Lab Serial No.
Customer ID No.  89-069 8 Customer 1D No.
fast Segment? NO Last Segment?
Lab Serial No. F-0415 Lab Serial No.
Customer ID No.  89-070 9 Customer ID No.
Last Segmar;ﬂ NO Last Segment?
Lab Serial No. F-0441 Lab Serial No.
Customer ID No.  89-071 10 Customer ID No.
Last Segment? NO Last Segment?
Lab Serial No. F-0465 Lab Serial No.
Customer ID No.  89-072 11 Customer 1D No.
Last Segment? YES Last Segment?
Lab Serial No. Lab Serial No.
Customer ID No. 12 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
Customer ID No. 13 Customer ID No.
Last Segment? Last Segment?
Lab Serial No. Lab Serial No.
Customer ID No. 14 Customer ID No.
Last Segment? Last Segmant?

SST-T Rev. C 9/7/90

Interim
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Single Shell Tank Project

Tank: 241-U-110
Core: 12
Segment : 2

Customer ID: 89-070

Undigested Results

Sample
pH 12.99
% Mater 38.19%
FUSTON ANALYSIS

Sample
fusion Digestion 2.72 g/L
Total Alpha 1.03 uci/g
Total Beta 1.236+03 uci/g
GEA

Cs-137 3.18E+01 uci/g

Uranium 1.19E+04 ug/g

Water Digestion

Sample
Water Digestion 10.39 g/L

ton Chromatograph

Fluoride 1.66E+03 ug/g
Chloride 1.64E+03 ug/g
Nitrate 2.92E+04 ug/g
Phosphate <9Q.72E+03 ug/g
Sulfate 2.90E6+03 ug/g

Total Organic Carbon 7.94E+02 ug/g

DATA

Dupticate
12.84

43.60%

Duplicate
2.32 g/L
8.32E-01 uci/g
1.46E+03 uci/g
3.33e401 uci/g

1.33E+04 wug/g

Duplicate

10.59 g/L

1.47E+03 ug/g
1.656+03 ug/g
3.32E+04 ug/g
<9.54E+03 ug/g
2.98E+03 ug/g

7.79E+02 ug/g

SUMMARY

Report results are wet sample weight.

ICP Results

Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Ceriun
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Potassium
Samar ium
Selenium
Silver
Sodium
Strontium
Tantalum
Thallium
Thorium
Tin
Titanium
Uranium
Vanadium
Zinc
Zirconium

LT: tess Than
NC: Not Calibrated

Sample

134047 ug/g
LY
LT
169 ug/g
LT
7660 ug/g
LT
LT
942 ug/g
2352 ug/g
1306 ug/g
LT
LT
54 ug/g
21473 ug/g
307 ug/g
2501 ug/g
85 ug/g
3262 ug/g
9208 ug/g
LT
96 ug/g
LT
371 ug/g
LT
2962 ug/g
1703 ug/g
LT
81120 ug/g
1257 ug/yg
LT
4339 ug/g
1805 ug/g
LT
226 ug/g
38459 ug/g
231 ug/g
274 ug/g
460 ug/g

NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

Duplicate

138868 ug/g
1492 ug/g
LT
166 ug/g
LT
7283 ug/g
LT
LY
956 ug/g
2473 ug/y
1245 ug/g
LT
LT
56 ug/g
34058 ug/g
300 ug/g
2942 ug/g
97 ug/g
3077 ug/g
8516 ug/g
LT
106 ug/g9
LY
324 ug/g
LT
3127 ug/g
1507 ug/g
LT
79479 ug/g
1219 ug/g
LT
4313 ug/g
1949 ug/g
LT
240 ug/g
37872 ug/g
242 ug/g
462 ug/g
445 ug/g



PHYSICAL TEST RESULTS



14

Single Shell Tank
Extrusion of Segment -- Physical Tests

Las SecMent SeriaL #: FO417 Customer 1D: 89-070

AnaLYsT: Richard L. Weiss Date Extrupep: 01-29-90

DratnasLe Liaurp Liquid Submitted for Segment Analysis? --  NO
Gross 20ml] Tare Ner
SERIAL Date /T1Me EsTIMATED
SPECIFIC CALCULATED

Appearance ofF Liauip:  No liquid was collected

DimMensions oF SeGMeEnT

Completed Segment Obtained? No LengTh: 40 in. CaLcuLatep VoluME: 314 in3

Remarks None

AppearANCE OF SoLIps: Very dark brown in color with firm crumbles of

solids. At least one 1/4" hard chunk of solid found in the sample.

There was insufficient material to perform a penetrometer test.

PeNeTROMETER N/A lbs/sq in Remarks: None
HomMogEN12ZATION
Procepure :  TO38A-00712 Revision: F | Quantity oF Materiar:  91.19 GramMs
Date_HomogeN1zED 02-14-90 Time Homocen1zeD : 5.0 MinuTES
OPERATOR K. J. Patterson
LasoraTory Notesook REFERENCE WHC-N-313-4 26 and 31
Notebook No. Page No.
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Single Shell Tank
Segment -- Subsamples

Lag SeaMent SeriaL #: Fo417 Customer ID: 89-070

Voratite Orcanic ANALYSIS

VOA SampLE Las SeriaL #: 89-070-281 Date SawpLen: 01-29-90

ParticLe Size Distrisution AwnaLysis

ParticLe Size SampLe Lag SeriaL #: FO0417 Date Sampren: 01-29-90

Homogenized Solids

Unpi1cestep SorLips ANALYSIS

LasoraTorY SertaL Numser For SampLe: F0417 Date Sawpep: 02-14-90

LasoraTorY SeriaL Numser oF DupLicate SampLe: F0418

Fusion AnaALYsis oF Sorips

LaBoraTORY SeriaL NumBer ofF SampLe: Fo422 Date SampLeo: 02-14-90

Lasoratory Seriat Numser of DupLicate Sampie: F0423

LasoraToRY Ser1aL Numser oF Seikep SampLe: F0424

Acip Dicestion ANALYSIS OF SoLips

LasoraTorY SeriAL NuMBER oF SampLe: F0432 Date SampLen: 02-14-90

LasoraTory SeriaL Numser of DupLicate SampLe: FO0433

LaBoraToRY Seriat Numser ofF Spikep SampLE: F0434

Water Dicestion AnaLvsis ofF SoLips

LaorATORY Seriat NuMBER oF SaMPLE: FO427 Date SawpLen: 02-14-90

LasoraTorY SeriaL Numser of DupLicate Sampie: F0428

LasoraTory SeriaL Numser oF Spikep SampLe: F0429

Laboratory Notebook Reference WHC-N-313-4 31
Notebook No. Page No.

5515 Rev. D 9/7/30 Interim
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SEMPLE NAME ¢ 85T BOOOIERO  FO4 17 GLY W ETOH  HRE
[ LE M i FOal7 .00l

DETE 4 DI/ 1950
TIME 54z 2

COMF TG pob (D, 51
. TYFE s MIAENET T (5
e TYRE x ¢

PROBABILITY UOLUME DENSITY GRAPH

Hame: SST,B6RA288,FB417,CLY,ETOR, SBK
6.8E-05 cc/mi(168.47) Mean(ww): 3.97pm
Moda at L.68 pm S.h.(wv): 2.68pm
({ SCALE RANGE (pm): ADJUSTED »>
25.32'1

22.5%
ZB.Bz—t
1?.51—"
15.Bz-ﬂ
12.51-ﬁ
18.82-1 —
?7.52-
S.sz—‘|
2.52-

COROLNT S
Habda

Dl

Median @ 11.67pm
Mean(vm): 18.84)m
S.0.(um): 15.77pm
Conf (vm): 499.85 #

14 21 28 35 42 49

8.0 *F

#

g —

19

! l q

56 63 708

Size {in microns)
Linear Scale

Sl




SOAMPLE RAME 1 ST EDOO0EE0D W FO4 17 s GLY 2 2T OM « DK
Fring 177,001

FILE Mar H

DETE

o Ll ady 9

D

& it

PROBABILITY VOLUME DISTRIBUTION GRAPH
Name: SST,BBDAZ288,T8417,GLY,ETOH, SBK Median

. 8E-85 ce/ml(188.82) Meaw(iv): 3.97pm Hean{vm):
S.D.Gwvd: Z.68pm S.b.(um):
({ SCALE RANGE (pw): ADJUSTED »> Conf(vm): /
1BBx—] —
98.Bzﬁ -
BB.Bz-ﬂ .
7087~
" o8z~ -
SB.Bz-ﬁ yal
‘la.ﬂz—i o
38.82-{ {
ZB.Bz-i {
18.82-: if
) sy R A M
f 7 14 21 28 35 42 49 56 63 18

Size (in microns)
Linear Scale
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SErPLE MAME

FPYLE MaE

DEeTE: VDO H
TIrE I I
CONE TG, CoBLDLL
o4 VOCOMEENTR . 2
EAVINSIS VAR VoEOL T DS

PROBABILITY NUMBER DENSITY GRAPH

Name: SST,D008288,FA417,CGLY, ETOH, SBK Local Mediaw
2.4E+86 #/ml1C 99.7%) Local Mean(al):
Mode at B.78 pm Local S.D.(nl):
{({ SCALE RANGE (pm): B8 - 18 » Local Cont(nl): 18
ZB.BZ'}

18.ﬁz—1I
16.82-JI
14.Bz-Jl
12.82—1 ™)
1B.Bx—:
B.Bz-*;
B.B'A—J|
4.Bz—i
2.&2-1

B.Bz—t———--
]

1dpm
L1
L3P
N

& e .

u

|
i
|
|
|
[
|
1
!
[
!
!
|
|
1
|
i
{
i

| !
1 2 3 4 5 b 7 ] 9 18

Size (in microns)
Linear Scale
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SEMPLE NMAME @ 55T, BOOOSEO, FO4 17 GLY » ETOH « D1

FILE MAME  r Foal7. 008

VOCODUMNTS

D

T DL L

COMF TG, Lo

CELL TYPE 9 COCON
T BELOOY MY S

PROBABILITY NUMBER DISTRIBUTION GRAPH

Name: SST,B008280,Fa417,CLY, ETOH, SBX Local Hediaw : 1.18pm
2.4E+86 #t/miC 99.74) Local tean(nl): 1.81pm
Local S.b.(nl): 1.53pm

(¢ SCALE RANGE (ym): 8 - 18 >> Local Couf(nl):186.688 %

1687 o
9B.Bz-1 T
0. 02~ -
70.82- T
Bﬁ.ﬁz-ﬂ yd
58.8%-1 /
43.81-{ f
33.82-1 /
20,82~
1B.ﬁzﬂ f

!
|
l
!
|
1
:
|
\
1
|
|
i
i
|
!
|
1
[

Size (in microns)
Linear Scale
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Single Shell Tank Project

Tank: 241-U-110
Core: 12
Segment: 2

Customer ID 89-070

Laboratory ID:

pH

Laboratory ID:
% Water

Check
Standard

F0416

100.80%

FO416
98.30%

Untreated

Blank

F0437

5.84

F0437
6.2 mg

Sample Results

Sample Sample
Duplicate
Fo417 F0418
12.99 12.84
F0417 Fo418
38.19% 43.60%

Check
Standard

F0420

99.90%

FO564
96.95%
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Analytical Batch

LAB SEGMENT SERIAL #:F0417 CUSTOMER 1D:89-070
INSTRUMENT N/A pH analysis of the solid
samples
PROCEDURE /REV LA-212-103/A-1
TECHNOLOGIST Mary Franz
DATE March 02, 1990
TEMPERATURE 24.65 C
STARTING TIME 0900
ENDING TIME 1430
CHEMIST R. E. Brandt
DESCRIPTION LAB ID DESCRIPTION LAB 1D
1 Initial LMCS Check Std. FO416 12
2 Blank FO437 13
3 Sample 89-070 FO417 14
4 Duplicate Sample 89-070 FO418 15
5 Final LMCS Check Std. F0420 16
6 17
7 18
8 19
9 20
10 21
11 22
PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.
LMCS Check Standard 72C11-8/1.0ml 1.0 m!

55T-102 Rev. F 9/7/90

Interim




Analytical Batch
LAB SEGMENT SERIAL #:F0417 CUSTOMER 1D:89-070
INSTRUMENT N/A % Water in Sample 89-070
PROCEDURE/REV LA-564-101/D-2
TECHNOLOGIST R. D. Hale
DATE March 05, 1990
TEMPERATURE 120 C
STARTING TIME 1400 3-1-90
ENDING TIME 1430 3-2-90
CHEMIST R. E. Brandt
DESCRIPTION LAB 1D DESCRIPTION LAB ID

1 Initial LMCS Check Std. FO416 12 Duplicate Sample 89-074 FO514
2 Blank FQ437 13 Sample 89-075 FO537
3 Sample 89-070 FO417 14 Duplicate Sample 89-075 FO538
4 Duplicate Sample 89-070 FO418 15 Sample 89-076 FO561
5 Sample 89-071 FO441 16 Duplicate Sample 89-076 F0562
6 Duplicate Sample 89-071 F0442 17 Final LMCS Check Std FO564
7 Sample 89-072 F0465 18
8 Duplicate Sample 89-072 FO466 19
9 Sample 89-073 F0489 20
10 Duplicate Sample 89-073 FO490 21
11 Sample 89-074 FO513 22

PRIMARY BOOK # SECOND BOOK # THIRD BK# FINAL VOL.
STANDARD TYPE & ALIQUOT VOL. & ALIQUOT VOL. & ALQT.VOL. OF STD.
LMCS Check Standard 11C11AH/1.0m] 1.0 ml

SST-102 Rev. F 9/7/90 Interim

26
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Single Shell Tank Project FUSION ANALYSIS

Laboratory Results of Solids
Units are Sample Wet Weight

Tank: 241-U-110
Core: 12
Segment: 2
Customer 1ID: 89-070
Check Blank Sample Sample Spike of Check

Standard Duplicate Sample Standard
Laboratory 1ID: N/A F0436 F0422 F0423 N/A N/A
Fusion Digestion N/A Complete 2.72 2.32 g/L N/A N/A
Laboratory ID: F0421 F0436 Fo422 g/L F0423 F0424 F0425
Total Alpha 104.60% <9.94E-05 uci/L 1.03 uci/g 8.32E-01 wuci/g 119.00% 103.60%
Total Beta 104.90% 6.59E-04 uci/L 1.23E+03 wuci/g 1.46E+03 wuci/g 121.20% 103.40%
Laboratory ID: F0421 F0436 FO422 F0423 ' F0568 F0569
GEA Cs-137 98.30% <4.81E-04 uci/L 3.18E+01 wuci/g 3.33E+01 wuci/g  93.50% 97.30%
Laboratory ID: F0421 F0436 F4022 F0423 F0424 F0425

Uranium 98.80%  <7.60E+01 ug/L  1.19E+04 ug/g 1.33E+04 wug/g 106.80%  96.20%
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SINGLE SHELL TANK PROJECT

Tank: 241-U-110
Core: 12
Segment: 2
Customer ID: 89-070
Check
Standard
Laboratory ID: N/A
Fusion Digestion N/A
Laboratory ID: F0421
Total Alpha 104.60%
Total Beta 104.90%
Laboratory 1D: F0421
GEA Cs-137 98.30%
Laboratory ID: F0421
Uranium 98.80%

FUSION ANALYSIS
RESULTS ON LABORATORY DIGESTIONS

Blank Sample Sample Spike of
Duplicate Sample
F0436 Fo422 Fo423 N/A
Complete 2.72 g/L 2.32  g/L N/A
F0436 F0422 Fo423 Fo424

<9.94E-05 uci/L 2.80 uci/L 1.93  wuci/L 119.00%
6.59E-04 wuci/L 3.356+03 uci/L 3.39E+03 uci/L  121.20%

F0436 F0422 F0423 F0568
<4.81E-04 uci/L 8.64E+01 uci/L 7.72E+401 wuci/L 93.50%

F0436 Fo422 Fo423 Fo424
<7.60E+01 ug/L 3.24E-02 g/L 3.08E-02 g/L 106.80%

Check
Standard

N/A
N/A
F0425

103.60%
103.40%

F0569
97.30%

F0425
96.20%



Analytical Batch

Las SecMent SeriaL #:F0417

INSTRUMENT N/A

Procepure / Rev LA-549-141/A-1
TEchNOLOGIST R. D. Hale
Date March 10, 1990
TEMPERATURE 450 C

StarTing Time 0800

Enoing TimMe 1200

Customer I1D:89-070

Fusion Dissolution

CHEMIST S. A. Catlow

DescripTION Lag ID DescrIPTION Lag 1D
1 Reagent Blank F0436 12 Sample 89-077 F1095
2 Sample 89-070 F0422 13 Duplicate Sample 89-077 F1096
3 Duplicate Sample 89-070 F0423 14 Sample 89-078 F1119
4 Sample 89-071 FO446 15 Duplicate Sample 89-078 F1120
5 Duplicate Sample 89-071 F0447 16 Sample 89-079 F1143
6 Sample 89-072 FO470 17 Duplicate Sample 89-079 F1144
7 Duplicate Sample 89-072 FO471 18 Sample 89-080 F1167
8 Sample 89-075 F0542 19 Duplicate Sample 89-080 F1168
9 Duplicate Sample 89-075 FO543 20
10 Sample 89-076 F0566 21
1 Duplicate Sample 89-076 FO567 22

Primary Book # Secono Book # Tuiro Bk# Finaw Vou.

Stanparo Tyee & Avrauor VoL. & Acrauor Vou. | & Aiar.Vo.| ofF Sto.

N/A

$ST-102 Rev. F 9/7/80

Interim
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Analytical Batch

Las SecMent SeriaL #:FO0417

INSTRUMENT WA57276
Proceoure / Rev LA-508-101/C-2
TecHNoLoGEST Mary Franz
Date March 23, 1990
TEMPERATURE N/A

StarTIng TIME 0830

Enoing TimMe 1030

Customer 1D:89-070

Total Beta & Total Alpha

Analysis of
Dissolution.

Detector 14 WAS57276

the Fusion

Samples were prepared in batch,

but counted randomly.

CHeMIST S. A. Catlow

DescripTioN Las ID DescripTION Las ID
1 Initial LMCS Chack $td. FO421 12
2 Reagent Blank F0436 13
3 | sample 89-070 F0422 14
4 Duplicate Sample 89-070 FO423 15
5 Spike of Sample 89-070 FO424 16
6 | Final LMCS Check Std. F0425 17
7 18
8 19
9 20
10 21
11 22

Primary Book # Secono Book # Tuiro Bk# FinaL Vou.

Stanoaro Type & Aviauot Vo, & Aciauor Vou. & ALar.VoL.| or St.
LMCS Check Standard 132B44/10 mL N/A
Spike 132844/10 mL F0422/1.0 uL N/A

SST-102 Rev. F 9/7/30 Interim




Calibration Record

ANALYTE Vil

PROCEDURE : LQ-508-002 REvision: A-0
Instrument:  Detector #14 ProperTy Numger: WA45709
Tecunoroaist:  R.A. Jones Pavrot Numger: 65801
Dare: November 28,1988

Cacierarion Svanoaro ID: 36B40A8; 36B40B7; 36B40C7; 36B40A3; 36B40B3; 36B40C3;
36B40A6;36B40B6; 36B40C5

ANALYTE CONCENTRATION : N/A

Tvre of CALIBRATION: Efficiency

SST-103 Rev. (Draft] 9/15/90 Short Intenm

Single Shell Tank
CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14
TIME ZERO DATE (HD): 15897
HALF LIFE: 154497 DATE COUNTED (HD): 16135
COUNT TIME: 5
CPM BKG: 0.5
CALIBRATED BY: RA JONES HD 0 = 09/25/44

RADIONUCLIDE:  Am-241



STANDARD SIZE DATE TIME COUNTS @ COUNTS @ COUNTS @ COUNTS @

ID 0 DEG. 90 DEG. 180 DEG. 270 DEG.
36B40A8 1 11/28/88 1115 83719 83889 83820 84087
3684087 1 11/28/88 1128 147778 147414 147378 147313
36B40C7 1 11/28/88 1142 212324 211727 211106 211442
36B40A3 2 11/28/88 1155 67029 66485 66532 66137
36B40B3 2 11/28/88 1207 116432 117580 116643 116507
36B40C3 2 11/28/88 1221 167025 166472 166682 166167
36B40A6 5 11/28/88 1234 64835 64744 63542 64860
36B40B6 5 11/28/88 1246 132366 127335 127267 127511
36B40C5 5 11/28/88 1300 176904 172226 170187 173840
STANDARD  SIZE STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A8 ™ 60570 16775 1.00 16793 0.2773
36B40B7 1" 109900 29494 1.00 29525 0.2687
36B40C7 1" 159700 42329 1.00 42375 0.2653
AVERAGE, 1" = 0.2704 +/- @95% 0.0121 4.46 % ON 11/28/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A3 2" 61800 13309 1.00 13323 0.2156
36B40B3 2" 110700 23358 1.00 23383 0.2112
36B40C3 2" 161400 33317 1.00 33352 0.2066
AVERAGE, 2" = 0.2111 +/- @95% 0.0088 4.15 % ON 11/28/88
STANDARD STD AVE DECAY DECAY CORR EFFICIENCY

ID VALUE CPM CORR CPM
36B40A6 5" 59470 12899 1.00 12912 0.2171
36B40B6 5 109800 25723 1.00 25751 0.2345
36B40C5 5" 160100 34657 1.00 34694 0.2167
AVERAGE, 5" = 0.2228 +/- @95% 0.0199 8.95 % ON 11/28/88
NEW EFFS FOR DET 14 Am-241 1" = 0.2704 2" = 0.2111
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Single Shell Tank

Calibration Record

ANALYTE Co®°

PROCEDURE : 1LQ-508-002 Revision: A-0
Instrument:  Detector #14 ProperTY Numser:  WAS57276
TecunorogisT:  R.A. Jones Pavrort Numser: 65801
Dave: November 28, 1988

32B40A5; 32B40B6; 32B40C5

Cacigration Stanparo I1D: 32B40A8; 32B40B7; 32B40C7; 32B40A4; 32B40B3; 32B40C4;

34

AnaLYTE CONCENTRATION: N/A
| Type oF CaLiBRATION: Efficiency
§3T-103 Rev. (Diaft] 9/15/30 Short Intenim

CALIBRATION SHEET FOR ALPHA/BETA SYSTEMS: USING PROCEDURE LQ-508-002

DETECTOR No. 14
2",5" STD TIME ZERO DATE (HD):
RADIONUCLIDE:  Co-60 1" STD  TIME ZERO DATE (HD):
HALF LIFE: 1925 DATE COUNTED (HD):
COUNT TIME: 5 DATE COUNTED 1" (HD)
CPM BKG: 19
CPM 1" BKG: 19

CALIBRATED BY: RA JONES HD 0 = 09/25/44

15883
15883
16135
16135
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STANDARD  SIZE
ID

32B40A8 1
32B40B7
32B40C7 1

o

32B40A4
32B40B3
32B40C4

NN

32B40A5
32B40B6
32B40C5

oo

STANDARD  SIZE

ID
32B40A8 1"
32B40B7 1"
32B40C7 1"
AVERAGE, 1" =
STANDARD

1D
32B40A4 2"
32B40B3 2"
32B40C4 2"
AVERAGE, 2" =
STANDARD

ID
32B40A5 5*
32B40B6 5"
32B40C5 5"
AVERAGE, 5" =

DATE

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

11/28/88
11/28/88
11/28/88

STD
VALUE
69550
134700
201000
0.2901
STD
VALUE
70480
135100
202400
0.2734
STD
VALUE
70160
135700
201900

0.2577

TIME

1313
1325
1338

1349
1527
1540

1551
1603
1616

AVE
CPM
18829
35822
51882
+/- @95%
AVE
CPM
18002
33982
48999
+/- @95%
AVE
CPM
16626
32281
46658

+/- @95%

94851
180320
260104

90411
170657
244082

83403

160402
237343

DECAY
CORR

0.0147

DECAY

CORR
1.09
1.09
1.09

0.0079

COUNTS @ COUNTS @ COUNTS @ COUNTS @
0 DEG.

270 DEG.
94073
179065
259469
90717
170301
249016
84312

159622
23179

EFFICIENCY

0.2964
0.2912
0.2826

11/28/88

EFFICIENCY

0.2797
0.2754
0.2651

11/28/88

EFFICIENCY

0.2595
0.2605
0.2530

11/28/88

NEW EFFS FOR DET

14

Co-60

90 DEG. 180 DEG.
93909 94136
178550 178878
258654 259795
89596 89705
169556 169500
244246 243016
82448 82728
163149 162823
232578 231827
DECAY CORR
CPM
20618
39224
56810
4.71 % ON
DECAY CORR
CPM
19712
37209
53653
5.38 % ON
DECAY CORR
CPM
18205
35347
51090
3.07 % ON
0.2901 2" =
5" = 0.2577
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Analytical Batch

Las SecMent SeriaL #:F0417

Customer 1D:89-070

GEA Analysis

Fusion Dissolution

INSTRUMENT WA401934
Proceoure / Rev LA-548-121/C-2
TECHNOLOGIST R. D. Hale
Dare March 14, 1990
TEMPERATURE 23 C

StarTinGg TIME 0900

Enoing TimMe 1000

Samples are prepared in batch,
but counted randomly.

CHEMIST S. A. Catlow

DescripTion Las ID DescriprioN Las ID
1 initial LMCS Check Std. FO421 12 Duplicate Sample 89-076 FO567
2 | Reagent Blank F0436 13 | spike 89-076 FO568
3 | sample 89-070 FO422 14 | Final LMCS Check Std. FO569
4 Duplicate Sample 89-070 FO423 15
5 | sample 89-071 F0446 16
6 Duplicate Sample 89-071 FO447 17
7 Sample 89-072 F0470 18
8 Duplicate Sample 89-072 FO471 19
9 | sample 89-071 FO442 20
10 Duplicate Sample 89-071 FO443 21
11 | sample 89-076 FO566 22

Primary Book # Secono Book # THiro Bk# FinaL Vou.

Stanoaro Type & Aciouor VoL. & Aviouor VoL. & Awar.VoL.| of Sw.
LMCS Check Standard 122B44/500 ulL 22 mL
Spike 122B44/500 uL F0447/50 ul 22 mL

S$ST-102 Rev. F 9/7/90

Interim
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ANALYTE : Isotope, Mixed Gamma

PrROCEDURE : 1.Q-508-003

Revision: A-0

INSTRUMENT : GEA Detector #1

ProperTY NuMBER:

401934

Tecunorogist: J. L. Anderson

PavroLt NumBeRr:

Darte: 02-14-89

CaLigraTion Stanoarp ID: 56B40 D1

AnaLYTE CONCENTRATION: N/A

Tyre oF CALIBRATION: Gamma Energy Analysis (Efficiency)

COMMENTS

SS5T-103 Rev. (Draft) 9/4/90 Interim




38

DETECTOR:

GCOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

EQUATION 165-1836 KEV

GEA CALIBRATION RECORD

DETECTOR:

GEOMETRY CODE:
GEOMETRY DECSRIPTION:
CALIBRATION DATE:
ANALYST(S):

STANDARD 1D:

ENERGY (KEV)

EQUATION 0-165 KEV

59.536
88.032
122.0614
165.853
279.1967
39.668
513.99
661.65
898.021
1173.237
1332.501
1836.129

LOG(EFF) =

LOG(EFF) =

59.536
88.032
122.0614
165.853
279.1967
391.668
513.99
661,65
898.021
173.237
1332.501
1836.129

LOG(EFF) =

42

22 ML L1QUID, POS 2
14-Feb-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

5.721347€-03
1.512568€-02
2.041958E-02
1.856472€-02

1.042777€-02
7.856059€-03
6.0838966E-03
5.300244E-03
4.218416E-03
3.785537€-03
2.931033-03

=5.343694E+01
2.034704€+01 *LOGCENERGY)
-2.008264E+00 *LOG(ENERGY) "2

8.3727356+00
-7.762489€+00 *LOG(ENERGY)
2.017698E+00 *LOG(ENERGY) "2
«2.447560E-01 *LOG(ENERGY) "3
1.067720€-02 *LOG(ENERGY) 4

PROCEDURE 1Q-508-003

1

43

22 ML LlaulD, POS 3
16-Feb-89

J. L. ANDERSON/M. R. DOWELL

56840 D1

EFFICIENCY (COUNTS/GAMMA)

1.397695€-03
3.6414408E-03
5.035820£-03
4.620516£-03

2.619018€-03
1.890740E-03
1.782470E-02
1.392563€-03
1.1171089€-03
1.007670£-03
7.782502E-04

-5.354869€+01



+ 1.975356E+01 *LOG(ENERGY)
+  =2.020058C+00 "LOG(ENERGY)™2

EQUATION 165-1836 KEV

LOG(EFF) = 4,001880E+01

«2.057555E+01 *LOG(ENERGY)
6. 7404406400 *LOG(ENERGY) "2
7.173093C-01 "LOG(ENERGY)"3
2.82170B0C-02 *LOG(ENERGY) 4

4+ 4 ¢+ 4

GEA CALIBRATION RECORD PROCEDURE LQ-508-003

39



* k k k k k k Kk k Kk *k Kk k Kk Kk k k Kk k *k k Kk k* k k *k k k Kk k *k *k k k % %

* *
* GAMMA SPECTRUM ANALYSTIS *
* *
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 27-AUG-90 12:15:18

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1070
ANALYZED BY: VR

SAMPLE DESCRIPTION: F421 SEG F

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 -LI / CONVERSION FACTOR: 5.0000E-01
STANDARD SIZE: 1.0000E£+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 11:00:58
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3005. SECONDS
DEAD TIME: 0.17 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89



222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C
2C

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY

1127.
1139.

1210.
1219.

1324.

1592.
1604.
2347.
2665.
2731.
2921.

46
52

35
45

PEAK

ENERGY FWHM

KEV
563.
569.

604.
609.

661.
661.
795.
801.
1173.
1332.
1365.
1460.
1461.

20
23

KEV
1.
1.

N R bt et et i
. .

34
34

.41
.41

ANAL

BACKGND
COUNTS

417.
456.

394.
323.

366.

258.
227.
186.
37.
13.
11.

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOO1l
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

41

6000. SECONDS

YSIS

NET AREA ERROR

COUNTS

456.
822.

5339.
79.

9209.

35.

3769.
359.
4807 .
4508.
101.
187.

182.

27-AUG-90 12:15:18
NUCLIDES
%
13.9 (CS-134,
EU-152
12.2 CS-134,
BI-207
3.3 (S-134
30.4 BI-214,
RU-103
2.1 CS-137
46.4
4.0 CS-134
14.3 C(CS-134
3.0 CO-60
3.0 CO-60
22.6 CS-134
15.5 K-40
11.2



222-S COUNTING ROOM 27-AUG-90 12:15:18
SAMPLE: F421 SEG F

DATA COLLECTED ON 14-MAR-90 AT 11:00:58

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<7.86E-01 LLD<7.86E-01 911.07
AG-108M LLD<1.96E-01 LLD<1.96E-01 433.94
AG-110M LLD<8.94E-01 LLD<8.94E-01 657.76
AM-241 LLD<8.34E-01 LLD<8.34E-01 59.54
AM-243  LLD<2.10E-01 LLD<2.10E-01 74.67
AR-41  LLD<1.48E-01 LLD<1.48E-01 1293.64
AU-198 LLD<1.70E-01 LLD<1.70E-01 411.80
BA-133 LLD<2.57E-01 LLD<2.57E-01 356.02
BA-139 LLD<5.05E-01 LLD<5.05E-01 165.85
BA-140 LLD<7.04E-01 LLD<7.04E-01 537.27
BA-141 LLD<5.12E-01 LLD<5.12E-01 190.23
BE-7  LLD<1.78E+00 LLD<1.78E+00 477.59
BI-207 LLD<1.69E-01 LLD<1.69E-01 569.70
BI-212 LLD<2.47E+00 LLD<2.47E+00 727.27
BI-214 1.70E-01 +-1.58E-01  1.70E-Ol +-1.58E-01 609.32 -0.14
CD-109 LLD<3.08E+00 LLD<3.08E+00 88.03
CE-139 LLD<1.14E-01 LLD<1.14E-0) 165.85
CE-141 LLD<1.77E-01 LLD<1.77E-01 145.44
CEPR144 LLD<1.51E+00 LLD<1.51E+00 133.51
C0-56  LLD<1.88E-01 LLD<1.88E-01 846.76
C0-57  LLD<9.58E-02 LLD<9.58E-02 122.06
C0-58  LLD<1.83E-01 LLD<1.83E-01 810.75
€0-60 2.14E+01 +-6.73E-01  2.14F+01 +-6.73F-01  1332.50 -0.08
1173.24 -0.14
CR-51  LLD<1.38E+00 LLD<1.38E+00 320.09
€S-134 1.36E+01 +-5.63E-01  1.36E+01 +-5.63E-01 795.84 -0.15
604.70 -0.07
€S-136 LLD<1.85E-01 LLD<1.85E-01 818.51
€S-137 2.85E+01 +-7.04E-01  2.85E+01 +-7.04E-01 661.65 -0.10
S-138 LLD<1.38E-01 LLD<1.38E-01 1435.86
EU-152 LLD<3.23E-01 LLD<3.23E-01 1408.01
EU-154 LLD<3.09E-01 LLD<3.09E-01 1274 .45
EU-155 LLD<3.73E-01 LLD<3.73E-01 105.31
FE-59  LLD<4.20E-01 LLD<4.20E-01 1099.25
HF-181 LLD<1.95E-01 LLD<1.95E-01 482.20
HG-203 LLD<1.60E-01 LLD<1.60E-01 279.20
I-131  LLD<1.97E-01 LLD<1.97E-01 364.48
I-132  LLD<2.60E-01 LLD<2.60E-01 667.69
I-133  LLD<1.90E-01 LLD<1.90E-01 529.69
1-134  LLD<2.70E-01 LLD<2.70E-0l 847.03
I-135  LLD<4.06E-01 LLD<4.06E-01 1260.41
K-40  LLD<1.90E+00 LLD<1.90E+00 1460.75
KR-85  LLD<4.08E+01 LLD<4.08E+01 513.99
KR-85M LLD<1.12E-01 LLD<1.12E-01 151.17
KR-87  LLD<4.37E-01 LLD<4.37E-01 402.58
KR-89  LLD<6.52E+00 LLD<6.52E+00 220.90
LA-140 LLD<7.35E-02 LLD<7.35E-02 1596.20

42



LA-142 LLD<3.84E-01 LLD<3.84E-01 641.83
MN-54  LLD<1.75E-01 LLD<1.75E-01 834.83
MN-56  LLD<2.12E-01 LLD<2.12E-01 846.76
NA-22  LLD<1.03E-01 LLD<1.03E-01 1274.55
NA-24  LLD<1.68E-01 LLD<1.68E-01 1368.60
NB-94  LLD<1.59E-01 LLD<1.59E-01 702.63
NB-95  LLD<1.60E-01 LLD<1.60E-01 765.78
NB-97  LLD<1.08E+00 LLD<1.08E+00 657.92
NP-238 LLD<8.25E-01 LLD<8.25E-01 984.45
NP-239 LLD<8.99E-01 LLD<8.99E-01 277.60
PA-233 LLD<4.03E-01 LLD<4.03E-01 311.98
PA-234M LLD<3.46E+01 LLD<3.46E+01 1001.03
PB-210 LLD<4.65E+00 LLD<4.65E400 465.03
PB-212 LLD<2.86E-01 LLD<2.86E-01 239.00
PB-214 LLD<4.25E-01 LLD<4.25E-01 351.92
PO-210 LLD<1.64E+04 LLD<1.64E+04 804.00
PO-214 LLD<6.88E+03 LLD<6.88E+03 799.70
P0-216 LLD<1.32E+04 LLD<1.32E+04 804.90
PU-239 LLD<1.30E+03 LLD<1.30E+03 129.30
PU-241 LLD<4.57E+04 LLD<4.57E+04 148.57
RA-224 LLD<3.12E+00 LLD<3.12E+00 240.99
RA-226 LLD<2.72E+00 LLD<2.72E+00 186.10
RB-88  LLD<6.32E-01 LLD<6.32E-01 1836.00
RB-89  LLD<9.12E-01 LLD<9.12E-01 1031.88
RN-220 LLD<1.46E+02 LLD<1.46E+02 549.73
RU-103 LLD<1.78E-01 LLD<1.78E-01 497.08
RURH106 LLD<3.28E+00 LLD<3.28E+00 621.80
SB-124 LLD<3.08E-01 LLD<3.08E-01 602.72
SB-125 LLD<1.46E+00 LLD<1.46E+00 176.33
SC-46  LLD<2.22E-01 LLD<2.22E-01 1120.45
SE-75  LLD<2.20E-01 LLD<2.20E-01 264.66
SN-113 LLD<2.49E-01 LLD<2.49E-01 391.67
SR-85  LLD<1.79E-01 LLD<1.79E-01 513.99
SR-91  LLD<3.03E-01 LLD<3.03E-01 555.60
SR-92  LLD<7.70E-02 LLD<7.70E-02 1383.94
TA-182 LLD<6.21E-01 LLD<6.21E-01 1121.30
TC-99M LLD<1.02E-01 LLD<1.02E-01 140.51
TE-123M LLD<1.09E-01 LLD<1.09E-01 159.00
TE-125M LLD<2.77E+01 LLD<2.77E+01 109.27
TE-132 LLD<1.34E-01 LLD<1.34E-01 228.16
TH-228 LLD<9.61E+00 LLD<9.61E+00 84.37
TL-208 LLD<2.18E-01 LLD<2.18E-01 583.14
U-235 LLD<1.81E-01 LLD<1.81E-01 185.71
U-237  LLD<5.53E-01 LLD<5.53E-01 208.00
W-187  LLD<5.51E-01 LLD<5.51E-01 685.74
XE-131M LLD<4.72E+00 LLD<4.72E+00 163.98
XE-133 LLD<3.42E-01 LLD<3.42E-01 81.00
XE-133M LLD<1.18E+00 LLD<1.18E+00 233.21
XE-135 LLD<1.44E-01 LLD<1.44E-01 249.79
XE-138 LLD<1.09E+00 LLD<1.09E+00 258.41
Y-88 LLD<6.00E-02 LLD<6.00E-02 1836.06
Y-91 LLD<4.84E+01 LLD<4.84E+401 1204.90
Y-91IM  LLD<2.29E-01 LLD<2.29E-01 555.60
IN-65  LLD<4.36E-01 LLD<4.36E-01 1115.55
ZR-95 LLD<3.02E-01 LLD<3.02E-01 756.73
ZR-97  LLD<1.59E-01 LLD<1.59E-01 743.33
TOTAL 6.37E+01 +-1.14E+00 6.37E401 +-1.14E+00
a3 STANDARD DEVIATION = 0.04




EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.44E-09 UC/LI

TOTAL MEASURED ACTIVITY = 6.37E+01 (+-1.14E+00) UC/LI
% TECH. SPEC. = *¥xxx (4 wxxx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.46  563.20 456. 13.9 1.95E+01
1139.52 569.23 822. 12.2  3.55E+01
1604.74 801.80 359. 14.3  2.06E+01
2731.21 1365.31 101. 22.6 9.06E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2921.74 1460.68 187. 15.5 1.77E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM 27-AUG-90 12:56:44

*

* GAMMA SPECTRUM ANALYSIS
ANALYSIS PARAMETERS
 MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
~ LLD CALCULATION PERFORMED
 MEASURED ENERGY DIFFERENCES LISTED
 MULTIPLET ANALYSIS PERFORMED

~ ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1071
 ANALYZED BY: JLA

SAMPLE DESCRIPTION: F-436 SEGMENT-U

GEOMETRY DESCRIPTION:

SAMPLE SIZE: 1.0000E-01 LI / CONVERSION FACTOR: 1.0000E+00
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3001. SECONDS
DEAD TIME: 0.03 %

\
COLLECT STARTED ON 14-MAR-90 AT 12:26:23
|

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 12:56:44
PEAK ANALYSTIS

PK CENTROID ENERGY FWHM BACKGND  NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.38 661.63 1.53 40. 52. 45.6 (S-137
18 661.82 35. 46.4

2 2922.13 1460.87 2.07 8. 194. 14.8 K-40
2B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO1l
BACKGROUND DESCRIPTION: BKOO1l

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 12:56:44
SAMPLE: F-436 SEGMENT-U

DATA COLLECTED ON 14-MAR-90 AT 12:26:23

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<1.24E-03 LLD<1.24E-03 911.07
AG-108M LLD<2.52E-04 LLD<2.52E-04 433.94
AG-110M LLD<4.41E-04 LLD<4.41E-04 657.76
AM-241 LLD<1.52E-03 LLD<1.52E-03 59.54
AM-243 LLD<4.29E-04 LLD<4.29E-04 74.67
AR-41  LLD<3.67E-04 LLD<3.67E-04 1293.64
AU-198 LLD<2.12E-04 LLD<2.12E-04 411.80
BA-133 LLD<4.21E-04 LLD<4.21E-04 356.02
BA-139 LLD<9.27E-04 LLD<9.27E-04 165.85
BA-140 LLD<8.81E-04 LLD<8.81E-04 537.27
BA-141 LLD<9.08E-04 LLD<9.08E-04 190.23
BE-7  LLD<2.21E-03 LLD<2.21E-03 477.59
BI-207 LLD<2.47E-04 LLD<2.47E-04 569.70
BI-212 LLD<3.74E-03 LLD<3.74E-03 727.27
BI-214 LLD<8.46E-04 LLD<8.46E-04 609.32
CD-109 LLD<5.88E-03 LLD<5.88E-03 88.03
CE-139 LLD<2.10E-04 LLD<2.10E-04 165.85
CE-141 LLD<3.38E-04 LLD<3.38E-04 145.44
CEPR144 LLD<2.82E-03 LLD<2.82E-03 133.51
C0-56  LLD<2.05E-04 LLD<2.05E-04 846.76
€0-57  LLD<1.79E-04 LLD<1.79E-04 122.06
C0-58  LLD<2.81E-04 LLD<2.81E-04 810.75
C0-60  LLD<3.73E-04 LLD<3.73E-04 1332.50
CR-51  LLD<2.03E-03 LLD<2.03E-03 320.09
CS-134 LLD<3.00E-04 LLD<3.00E-04 795.84
S-136 LLD<2.68E-04 LLD<2.68E-04 818.51
S-137 LLD<4.81E-04 LLD<4.81E-04 661.65
S-138 LLD<7.32E-04 LLD<7.32E-04 1435.86
EU-152 LLD<1.04E-03 LLD<1.04E-03 1408.01
EU-154 LLD<1.01E-03 LLD<1.01E-03 1274.45
EU-155 LLD<7.24E-04 LLD<7.24E-04 105.31
FE-59  LLD<4.30E-04 LLD<4.30E-04 1099.25
HF-181 LLD<2.61E-04 LLD<2.61E-04 482.20
HG-203 LLD<2.61E-04 LLD<2.61E-04 279.20
1-131  LLD<2.93E-04 LLD<2.93E-04 364.48
1-132  LLD<2.98E-04 LLD<2.98E-04 667.69
1-133  LLD<2.29E-04 LLD<2.29E-04 529.69
I1-134  LLD<3.08E-04 LLD<3.08E-04 847.03
1-135  LLD<1.49E-03 LLD<1.49E-03 1260.41
K-40  LLD<9.27E-03 LLD<9.27E-03 1460.75
KR-85  LLD<7.79E-02 LLD<7.79E-02 513.99
KR-85M LLD<2.17E-04 LLD<2.17E-04 151.17
KR-87  LLD<5.54E-04 LLD<5.54E-04 402.58
KR-89  LLD<1.15E-02 LLD<1.15E-02 220.90
LA-140 LLD<4.13E-04 LLD<4.13E-04 1596.20
LA-142 LLD<6.29E-04 LLD<6.29E-04 641.83
MN-54  LLD<2.72E-04 LLD<2.72E-04 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
u-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
IR-95
ZR-97

TOTAL

LLD<2.31E-04
LLD<3.24E-04
LLD<3.15E-04
LLD<3.18E-04
LLD<2.93E-04
LLD<5.34E-04
LLD<1.38E-03
LLD<1.46E-03
LLD<6.42E-04
LLD<5.40E-02
LLD<6.01E-03
LLD<4.55E-04
LLD<6.66E-04
LLD<2.27E+01
LLD<2.22E+00
LLD<1.39E+01
LLD<2.35E+00
LLD<8.31E+01
LLD<5.60E-03
LLD<4.92E-03
LLD<1.98E-03
LLD<1.01E-03
LLD<2.10E-01
LLD<2.45E-04
LLD<5.76E-03
LLD<2.54E-04
LLD<2.64E-03
LLD<3.04E-04
LLD<3.31E-04
LLD<3.25E-04
LLD<3.42E-04
LLD<4.47E-04
LLD<5.12E-04
LLD<9.06E-04
LLD<1.87E-04
LLD<2.02E-04
LLD<4.76E-02
LLD<2.38E-04
LLD<1.86E-02
LLD<2.78E-04
LLD<3.30E-04
LLD<9.03E-04
LLD<9.68E-04
LLD<9.89E-03
LLD<7.16E-04
LLD<2.05E-03
LLD<2.36E-04
LLD<1.79E-03
LLD<1.88E-04
LLD<1.39E-01
LLD<3.38E-04
LLD<7.69E-04
LLD<4.59E-04
LLD<3.07E-04

0.00E-01 +-0.00E-01

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%
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LLD<2.31E-04 846.

LLD<3.24E-04 1274.
LLD<3.15E-04 1368.
LLD<3.18E-04 702.
LLD<2.93E-04 765.
LLD<5.34E-04 657.
LLD<1.38E-03 984.
LLD<1.46E-03 277.
LLD<6.42E-04 311.
LLD<5.40E-02 1001.
LLD<6.01E-03 465.
LLD<4.55E-04 239.
LLD<6.66E-04 351.
LLD<2.27E+401 804.
LLD<2.22E+00 799.
LLD<1.39E+01 804.
LLD<2.35E+00 129.
LLD<8.31E+01 148.
LLD<5.60E-03 240.
LLD<4.92E-03 186.
LLD<1.98E-03 1836.
LLD<1.01E-03 1031.
LLD<2.10E-01 549.
LLD<2.45E-04 497.
LLD<5.76E-03 621.
LLD<2.54E-04 602.
LLD<2.64E-03 176.
LLD<3.04E-04 1120.
LLD<3.31E-04 264.
LLD<3.25E-04 391.
LLD<3.42E-04 513.
LLD<4.47E-04 555.
LLD<5.12E-04 1383.
LLD<9.06E-04 1121.
LLD<1.87E-04 140.
LLD<2.02E-04 159.
LLD<4.76E-02 109.
LLD<2.38E-04 228.
LLD<1.86E-02 84.
LLD<2.78E-04 583.
LLD<3.30E-04 185.
LLD<9.03E-04 208.
LLD<9.68E-04 685.
LLD<9.89E-03 163.
LLD<7.16E-04 81.
LLD<2.05E-03 233.
LLD<2.36E-04 249,
LLD<1.79E-03 258.
LLD<1.88E-04 1836.
LLD<1.39E-01 1204.
LLD<3.38E-04 555.
LLD<7.69E-04 1115.
LLD<4.59E-04 756.
LLD<3.07E-04 743.

0.00E-01 +-0.00E-01



ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1324.38 661.63 52. 45.6 2.55E+00
2922.13 1460.87 194. 14.8 1.84E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/
4096 CHANNELS

27-AUG-90

PARAMETERS
ADC UNIT NUMBER: 1.0

GEOMETRY NUMBER: 42

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1073

ANALYZED BY:

JLA

SAMPLE DESCRIPTION: F-422 SEGEMT-G
GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 14-MAR-90 AT 13:51:40

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3001. SECONDS
0.03 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM 27-AUG-90 12:22:07
PEAK ANALYSTIS

PK CENTROID  ENERGY FWHM BACKGND NET AREA ERROR NUCLIDES
CHANNEL KEV KEV COUNTS COUNTS %

1 1324.31 661.59 1.47 65. 2816. 3.8 (CS-137
1B 661.82 35. 46.4

2 2922.15 1460.88 2.36 2. 175. 15.0 K-40
2B 1461.77 182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK
BACKGROUND SUBTRACTION PERFORMED USING FILE BKO001l
BACKGROUND DESCRIPTION: BK0O11

BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00
BACKGROUND LIVE TIME: 6000. SECONDS
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222-S COUNTING ROOM 27-AUG-90 12:22:07
SAMPLE: F-422 SEGEMT-G

DATA COLLECTED ON 14-MAR-90 AT 13:51:40

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<2.44E+00 LLD<2.44E+00 911.07
AG-108M LLD<8.49E-01 LLD<8.49E-01 433.94
AG-110M LLD<4.87E+00 LLD<4.87E+00 657.76
AM-241 LLD<5.03E+00 LLD<5.03E+00 59.54
AM-243  LLD<1.39E+00 LLD<1.39E+00 74.67
AR-41  LLD<7.35E-01 LLD<7.35E-01 1293.64
AU-198 LLD<7.42E-01 LLD<7.42E-01 411.80
BA-133 LLD<1.24E+00 LLD<1.24E+00 356.02
BA-139 LLD<2.90E+00 LLD<2.90E+00 165.85
BA-140 LLD<2.71E+00 LLD<2.71E+00 537.27
BA-141 LLD<2.66E+00 LLD<2.66E+00 190.23
BE-7  LLD<7.84E+00 LLD<7.84E+00 477.59
BI-207 LLD<6.70E-01 LLD<6.70E-01 569.70
BI-212 LLD<8.79E+00 LLD<8.79E+00 727.27
BI-214 LLD<1.86E+00 LLD<1.86E+00 609.32
CD-109 LLD<2.02E+01 LLD<2.02E+0] 88.03
CE-139 LLD<6.57E-01 LLD<6.57E-01 165.85
CE-141 LLD<1.03E+00 LLD<1.03E+00 145.44
CEPR144 LLD<8.27E+00 LLD<8.27E+00 133.51
C0-56  LLD<6.34E-01 LLD<6.34E-01 846.76
C0-57  LLD<6.23E-01 LLD<6.23E-01 122.06
C0-58  LLD<6.27E-01 LLD<6.27E-01 810.75
C0-60  LLD<6.43E-01 LLD<6.43E-01 1332.50
CR-51  LLD<6.12E+00 LLD<6.12E+00 320.09
CS-134 LLD<6.69E-01 LLD<6.69E -0l 795.84
€S-136 LLD<5.65E-01 LLD<5.65E-01 818.51
€S-137 8.64E+01 +-3.52E+00  8.64FE+01 +-3.52E+00 661.65 -0.06
€S-138 LLD<1.18E+00 LLD<1.18E+00 1435.86
EU-152 LLD<3.23E+00 LLD<3.23E+00 1408.01
EU-154 LLD<7.11E-01 LLD<7.11E-01 1274 .45
EU-155 LLD<2.37E+00 LLD<2.37E+00 105.31
FE-59  LLD<1.26E+00 LLD<1.26E+00 1099. 25
HF-181 LLD<9.41E-01 LLD<9.41E-01 482 .20
HG-203 LLD<7.86E-01 LLD<7.86E-01 279.20
1-131  LLD<9.09E-01 LLD<9.09E-01 364.48
1-132  LLD<1.19E+00 LLD<1.19E+00 667.69
1-133  LLD<6.69E-01 LLD<6.69E-01 529.69
1-134  LLD<8.69E-01 LLD<8.69E-01 847.03
1-135  LLD<2.34E+00 LLD<2.34E+00 1260.41
K-40  LLD<1.81E+01 LLD<1.81E+01 1460.75
KR-85  LLD<1.94E+02 LLD<1.94E+02 513.99
KR-85M LLD<6.38E-01 LLD<6.38E-0] 151.17
KR-87  LLD<1.94E+00 LLD<1.94E+00 402.58
KR-89  LLD<2.98E+01 LLD<2.98E+01 220.90
LA-140 LLD<5.72E-01 LLD<5.72E-01 1596. 20
LA-142 LLD<1.60E+00 LLD<1.60E+00 641.83
MN-54  LLD<6.65E-01 LLD<6.65E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
P0-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
ZR-97

TOTAL

LLD<7.15E-01
LLD<3.78E-01
LLD<7.08E-01
LLD<5.75E-01
LLD<4.98E-01
LLD<5.90E+00
LLD<2.46E+00
LLD<3.99E+00
LLD<1.80E+00
LLD<1.11E+02
LLD<2.14E+01
LLD<1.48E+00
LLD<1.99E+00
LLD<4.19E+04
LLD<6.04E+03
LLD<2.36E+04
LLD<7.48E+03
LLD<2.58E+05
LLD<1.57E+01
LLD<1.42E+01
LLD<5.29E+00
LLD<2.49E+00
LLD<5.27E+02
LLD<7.92E-01
LLD<1.27E+01
LLD<6.19E-01
LLD<7.86E+00
LLD<7.43E-01
LLD<9.99E-01
LLD<1.05E+00
LLD<8.52E-01
LLD<1.09E+00
LLD<6.62E-01
LLD<1.88E+00
LLD<5.40E-0]
LLD<6.12E-01
LLD<1.94E+02
LLD<6.58E-01
LLD<6.43E+01
LLD<7.22E-01
LLD<9.66E-01
LLD<2.80E+00
LLD<1.97E+00
LLD<2.78E+01
LLD<2.19E+00
LLD<5.68E+00
LLD<7.14E-01
LLD<4.92E+00
LLD<5.03E-01
LLD<2.32E+02
LLD<8.21E-01
LLD<1.85E+00
LLD<1.01E+00
LLD<5.69E-01

8.64E+01 +-3.52E+00

8.

EBAR = ***%x MEV/DISINTEGRATION

MAX IMUM

TOTAL MEASURED ACTIVITY =

53

PERMISSABLE ACTIVITY =

1.16E-
8.64E+01 (+-3.52E+00) UC/LI

.15E-01 846.
.78E-01 1274.
.08E-01 1368.
.75E-01 702.
.98E-01 765.
.90E+00 657.
.46E+00 984.
.99E+00 277.
.80E+00 311.
.11E+02 1001.
.14E+01 465.
.48E+00 239.
.99E+00 351.
.19E+04 804.
.04E+03 799.
.36E+04 804.
.48E+03 129.
.58E+05 148.
.57E+01 240.
.42E+01 186.
.29E+00 1836.
.49E+00 1031.
.27E+02 549,
.92E-01 497.
.27E+01 621.
.19E-01 602.
.86E+00 176.
.43E-01 1120.
.99E-01 264.
.05E+00 391.
.52E-01 513.
.09E+00 555.
.62E-01 1383.
.88E+00 1121.
.40E-01 140.
.12E-01 159.
.94E+02 109.
.58E-01 228.
.43E+01 84.
.22E-01 583.
.66E-01 185.
.80E+00 208.
.97E+00 685.
.78E+01 163.
.19E+00 81.
.68E+00 233.
.14E-01 249.
.92E+00 258.
.03E-01 1836.
.32E+402 1204.
.21E-01 555.
.85E+00 1115.
.01E+00 756.
.69E-01 743.
64E+01 +-3.52E+00

08 UC/LI



% TECH. SPEC. = wiikkk (4_%wkx)
ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.15 1460.88 175.  15.0 1.66E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE
222-S COUNTING ROOM 27-AUG-90 13:04:03

ANALYSIS PARAMETERS

MCA UNIT NUMBER: 2 / ADC UNIT NUMBER: 1.0
DETECTOR NUMBER: 1 / GEOMETRY NUMBER: 42
SPECTRUM SIZE: 4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS: 4 ON EACH SIDE OF PEAK
PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED
LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1074
ANALYZED BY: JLA

SAMPLE DESCRIPTION: F-423 SEGMENT-H

GEOMETRY DESCRIPTION:

SAMPLE SIZE:  1.0000E-03 LI / CONVERSION FACTOR: 5.0000E-02
STANDARD SIZE: 1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANL0OO

COLLECT STARTED ON 14-MAR-90 AT 15:14:24
COLLECT LIVE TIME: 3000. SECONDS
REAL TIME: 3002. SECONDS
DEAD TIME: 0.07 %
DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89
EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

PK CENTROID  ENERGY
CHANNEL KEV

1 1324.23 661.56

1B 661.82

2 2922.03 1460.83

2B 1461.77

27-AUG-90 13:04:03
PEAK ANALYSTIS
FWHM  BACKGND  NET AREA ERROR NUCLIDES
KEV COUNTS COUNTS %
1.50 44 . 2520. 4.0 CS-137
35. 46.4
1.39 9. 169. 16.1 K-40
182. 11.2

ERROR QUOTATION AT 1.96 SIGMA
PEAK CONFIDENCE LEVEL AT 85.0%

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKOO11
BACKGROUND DESCRIPTION:
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

56

BK0O11
6000. SECONDS



222-S COUNTING ROOM 27-AUG-90 13:04:03
SAMPLE: F-423 SEGMENT-H

DATA COLLECTED ON 14-MAR-90 AT 15:14:24

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN wuCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED ERROR CORRECTED ERROR EXPECT  DIFF
AC-228 LLD<2.11E+00 LLD<2.11E+00 911.07
AG-108M LLD<8.95E-01 LLD<8.95E-01 433.94
AG-110M LLD<4.59E+00 LLD<4.59E+00 657.76
AM-241 LLD<4.99E+00 LLD<4.99E+00 59.54
AM-243 LLD<1.37E+00 LLD<1.37E+00 74.67
AR-41  LLD<5.63E-01 LLD<5.63E-01 1293 .64
AU-198 LLD<7.06E-01 LLD<7.06E-01 411.80
BA-133 LLD<1.21E+00 LLD<1.21E+00 356.02
BA-139 LLD<2.80E+00 LLD<2.80E+00 165.85
BA-140 LLD<2.69E+00 LLD<2.69E+00 537.27
BA-141 LLD<2.84E+00 LLD<2.84E+00 190.23
BE-7 LLD<7.17E+00 LLD<7.17E+00 477.59
BI-207 LLD<6.41E-01 LLD<6.41E-01 569.70
BI-212 LLD<1.05E+01 LLD<1.05E+01 127.27
BI-214 LLD<1.82E+00 LLD<1.82E+00 609.32
CD-109 LLD<1.86E+01 LLD<1.86E+0! 88.03
CE-139 LLD<6.35E-01 LLD<6.35E-01 165.85
CE-141 LLD<1.01E+00 LLD<1.01E+00 145.44
CEPR144 LLD<8.80E+00 LLD<8.80E+00 133.51
C0-56  LLD<5.80E-01 LLD<5.80E-01 846.76
C0-57  LLD<5.77E-01 LLD<5.77E-01 122.06
C0-58  LLD<6.02E-01 LLD<6.02E-01 810.75
C0-60  LLD<5.64E-01 LLD<5.64E-01 1332.50
CR-51  LLD<5.81E+00 LLD<5.81E+00 320.09
CS-134 LLD<5.54E-01 LLD<5.54E-01 795.84
CS-136 LLD<5.36E-01 LLD<5.36E-01 818.51
CS-137 7.72E+01 +-3.29E+00 7.72E+01 +-3.29E+00 661.65 -0.09
CS-138 LLD<1.38E+00 LLD<1.38E+00 1435.86
EU-152 LLD<2.36E+00 LLD<2.36E+00 1408.01
EU-154 LLD<1.93E+00 LLD<1.93E+00 1274 .45
EU-155 LLD<2.15E+00 LLD<2.15E400 105.31
FE-59  LLD<1.26E+00 LLD<1.26E+00 1099.25
HF-181 LLD<8.58E-01 LLD<8.58E-01 482.20
HG-203 LLD<7.38E-01 LLD<7.38E-01 279.20
[-131  LLD<8.51E-01 LLD<8.51E-01 364.48
1-132  LLD<1.21E+00 LLD<1.21E+00 667.69
[-133  LLD<7.61E-01 LLD<7.61E-01 529.69
[-134  LLD<8.09E-01 LLD<8.09E-01 847.03
[-135  LLD<1.79E+00 LLD<1.79E+00 1260.41
K-40 LLD<1.85E+01 LLD<1.85E+01 1460.75
KR-85  LLD<2.03E+02 LLD<2.03E+02 513.99
KR-85M LLD<6.44E-01 LLD<6.44E-01 151.17
KR-87  LLD<1.69E+00 LLD<1.69E+00 402.58
KR-89  LLD<3.20E+01 LLD<3.20E+01 220.90
LA-140 LLD<5.04E-01 LLD<5.04E-01 1596.20
LA-142 LLD<1.58E+00 LLD<1.58E+00 641.83
MN-54  LLD<4.45E-01 LLD<4.45E-01 834.83
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MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
ZR-95
LR-97

TOTAL

LLD<6.54E-01
LLD<6.48E-01
LLD<8.09E-01
LLD<5.42E-01
LLD<5.66E-01
LLD<5.56E+00
LLD<2.19E+00
LLD<3.89E+00
LLD<1.72E+00
LLD<1.01E+02
LLD<2.06E+01
LLD<1.36E+00
LLD<1.88E+00
LLD<5.36E+04
LLD<6.04E+03
LLD<3.51E+04
LLD<7.37E+03
LLD<2.47E+05
LLD<1.55E+01
LLD<1.50E+01
LLD<7.18E+00
LLD<2.15E+00
LLD<5.38E+02
LLD<7.65E-01
LLD<1.25E+01
LLD<5.55E-01
LLD<7.65E+00
LLD<6.07E-01
LLD<1.02E+00
LLD<1.04E+00
LLD<8.92E-01
LLD<1.,16E+00
LLD<7.18E-01
LLD<1.67E+00
LLD<5.69E-01
LLD<6.03E-01
LLD<1.85E+02
LLD<6.52E-01
LLD<6.06E+01
LLD<7.39E-01
LLD<9.86E-01
LLD<2.52E+00
LLD<1.78E+00
LLD<2.56E+01
LLD<2.16E+00
LLD<5.65E+00
LLD<6.81E-01
LLD<5.02E+00
LLD<6.82E-01
LLD<1.86E+02
LLD<8.76E-01
LLD<1.72E+00
LLD<1.01E+00
LLD<4.94E-01

7.72E+01 +-3.29E+00

EBAR = ***%* MEY/DISINTEGRATION
MAXIMUM PERMISSABLE ACTIVITY = 1.16E-08 UC/LI
TOTAL MEASURED ACTIVITY = 7.72E+01 (+-3.29E+00) UC/LI
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.54E-01 846.
.48E-01 1274.
.09E-01 1368.
.42E-01 702.
.66E-01 765.
.56E+00 657.
.19E+00 984.
.89E+00 277.
.12E+00 311.
.01E+02 1001.
.06E+01 465.
.36E+00 239.
.88E+00 351.
.36E+04 804.
.04E+03 799.
.51E+04 804.
.37E+03 129.
.47E+05 148.
.55E+01 240.
.50E+01 186.
.18E+00 1836.
.15£+00 1031.
.38E+02 549.
.65E-01 497.
.25E+01 621.
.55E-01 602.
.65E+00 176.
.07E-01 1120.
.02E+00 264.
.04E+00 391.
.92E-01 513.
. 16E+00 555.
.18E-01 1383.
.67E+00 1121.
.69E-01 140.
.03E-01 159.
.85E+02 109.
.52E-01 228.
.06E+01 84.
.39E-01 583.
.86E-01 185.
.52E+00 208.
.78E+00 685.
.56E+01 163.
.16E+00 81.
.65E+00 233.
.81E-01 249.
.02E+00 258.
.82E-01 1836.
.86E+02 1204.
.76E-01 555.
.72E+00 1115.
.01E+00 756.
.94E-01 743.

72E+01 +-3.29E+00



% TECH. SPEC. = *wwax (4 skkx)
ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

ALL DETECTED PEAKS WERE USED IN THE ANALYSIS

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID ~ ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.03 1460.83 169. 16.1 1.61E+01
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

06-AUG-90
PARAMETERS
ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1084

ANALYZED BY:
SAMPLE DESCRIPTION: F568

MAX

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-MAR-90 AT 04:41:44

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3000. SECONDS
3006. SECONDS
0.20 %

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C
2C

3
4
4B
5C
6C
7
8
9
10
108

1127.
1139.

1210.
1324.

1592.
1604.
2347.
2665.
2730.
2922.

31
70

PEAK

ENERGY  FWHM

KEV
563.
569.

604.
661.
661.
795.
801.
1173.
1332.
1365.
1460.
1461.

13

KEV

1
1

o

RN b i et b

.39
.39

.47
.53

.50
.50
.79
.86
.58
.48

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%

C - MULTIPLET ANALYSIS CONVERGED NORMALLY
B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BKO0O11
BACKGROUND DESCRIPTION: BKOO11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

6l

ANALYSTIS

BACKGND
COUNTS

475.
485.

520.
326.

258.
246.
210.

6000. SECONDS

NET AREA
COUNTS

428.
740.

4961.
13178.

35.

3527.
368.
4735.
4119.
99.
172.

182.

06-AUG-90

ERROR
%

10:12:22

NUCLIDES

17.4 CS-134,

EU-152

14.4 (S-134,

3.
1.
46.4
4.
13.
3.
3.
21.
16.
11.2

0 —

O L= O~NN

BI-207
CS-134
CS-137

CS-134
CS-134
C0-60
C0-60
CS-134
K-40



222-S COUNTING ROOM 06-AUG-90 10:12:22
SAMPLE: F568

DATA COLLECTED ON 15-MAR-90 AT 04:41:44

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON

DECAY (KEV)

MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<7.40E+00 LLD<7 .40E+00 911.07
AG-108M LLD<2.06E+00 LLD<2.06E+00 433.94
AG-110M LLD<1.06E+01 LLD<1.06E+01 657.76
AM-241 LLD<8.73E+00 LLD<8. 73E+00 59.54
AM-243  LLD<2.29E+00 LLD<2.29E+00 74.67
AR-41  LLD<1.23E+00 LLD<1.23E+00 1293.64
AU-198 LLD<1.86E+00 LLD<1.86E+00 411.80
BA-133 LLD<2.82E+00 LLD<2.82E+00 356.02
BA-139 LLD<5.43E+00 LLD<5.43E+00 165.85
BA-140 LLD<6.94E+00 LLD<6.94E+00 537.27
BA-141 LLD<5.59E+00 LLD<5.59E+00 190.23
BE-7  LLD<I1.93E+01 LLD<1.93E+01 477.59
BI-207 LLD<1.78E+00 LLD<1.78E+00 569.70
BI-212 LLD<2.31E+0l LLD<2.31E+01 727.27
BI-214 LLD<1.01E+01 LLD<1.01E+01 609.32
CD-109 LLD<3.37E+01 LLD<3.37E+01 88.03
CE-139  LLD<1.23E+00 LLD<1.23E+00 165.85
CE-141 LLD<1.90E+00 LLD<1.90E+00 145.44
CEPR144 LLD<1.58E+01 LLD<1.58E+01 133.51
C0-56  LLD<1.78E+00 LLD<1.78E+00 846.76
C0-57  LLD<1.03E+00 LLD<1.03E+00 122.06
C0-58  LLD<1.76E+00 LLD<1.76E+00 810.75

€0-60 1.96E+402 +-6.41E+00  1.96F+02 +-6.41E+00  1332.50 -0.08

1173.24 -0.15
CR-51  LLD<1.43E+01 LLD<1.43E+01 320.09

CS-134 1.27E402 +-5.53E400  1.27E+02 +-5.53E+00 795.84 -0.17

604.70 -0.06
€S-136 LLD<1.79E+00 LLD<1.79E+00 818.51

CS-137 4.08E+02 +-8.75E+00  4.08E+02 +-8.75E+00 661.65 -0.10
€S-138 LLD<1.38E+00 LLD<1.38E+00 1435.86
EU-152 LLD<3.04E+00 LLD<3.04E+00 1408.01
EU-154 LLD<3.24E+00 LLD<3.24E+00 1274.45
EU-155 LLD<4.02E+00 LLD<4.02E+00 105.31
FE-59  LLD<4.53E+00 LLD<4.53E+00 1099. 25
HF-181 LLD<2.13E+00 LLD<2.13E+00 482.20
HG-203 LLD<1.65E+00 LLD<1.65E+00 279.20
1-131  LLD<2.07E+00 LLD<2.07E+00 364.48
1-132  LLD<2.80E+00 LLD<2.80E+00 667.69
1-133  LLD<1.94E+00 LLD<1.94E+00 529.69
I1-134  LLD<2.53E+00 LLD<2.53E+00 847.03
1-135  LLD<4.50E+00 LLD<4.50E+00 1260.41
K-40  LLD<1.85E+01 LLD<1.85E+01 1460.75
KR-85  LLD<4.26E+02 LLD<4.26E+02 513.99
KR-85M LLD<1.22E+00 LLD<1.22E+00 151.17
KR-87  LLD<4.55E+00 LLD<4.55E+00 402.58
KR-89  LLD<6.73E+01 LLD<6.73E+0] 220.90
LA-140 LLD<6.86E-01 LLD<6.86E-01 1596. 20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
PO-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
SB-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91IM
IN-65
ZR-95
ZR-97

TOTAL

LLD<3.84E+00
LLD<1.73E+00
LLD<2.01E+00
LLD<1.07E+00
LLD<1.50E+400
LLD<1.58E+00
LLD<1.63E+400
LLD<1.28E+01
LLD<7.72E+00
LLD<9.48E+00
LLD<4.17E+00
LLD<3.77E+02
LLD<4.92E+01
LLD<3.06E+00
LLD<4.56E+00
LLD<1.62E+05
LLD<6.74E+04
LLD<1.36E+05
LLD<1.38E+04
LLD<4.87E+05
LLD<3.34E+01
LLD<2.90E+01
LLD<9.27E+00
LLD<9.20E+00
LLD<1.53E+03
LLD<1.87E+00
LLD<3.23E+01
LLD<3.09E+00
LLD<1.54E+01
LLD<2.20E+00
LLD<2.27E+00
LLD<2.55E+00
LLD<1.87E+00
LLD<3.06E+00
LLD<1.10E+00
LLD<6.32E+00
LLD<1.06E+00
LLD<1.14E+00
LLD<3.04E+02
LLD<1.44E+00
LLD<9.91E+01
LLD<2.21E+00
LLD<1.94E+00
LLD<5.64E+00
LLD<5.34E+00
LLD<5.26E+01
LLD<3.69E+00
LLD<1.26E+01
LLD<1.48E+00
LLD<1.12E+01
LLD<8.79E-01
LLD<4.23E+02
LLD<2.32E+00
LLD<4.60E+00
LLD<3.07E+00
LLD<1.49E+00

7.31E+02 +-1.22E+01

.84E+00
.73E+00
.01E+00
.07E+00
.50E+00
.58E+00
.63E+00
.28E+01
.72E+00
.48E+00
.17E+00
J7E+02
.92E+01
.06E+00
.56E+00
.62E+05
.74E+04
.36E+05
.38E+04
.87E+05
.34E+01
.90E+01
.27E+00
.20E+00
.53E+03
.87E+00
.23E+01
.09E+00
.54E+01
.20E+00
.27E+00
.55E+00
.87E+00
.06E+00
.10E+00
.32E+00
.06E+00
.14E+00
.04E+02
.44E+00
.91E+01
.21E+00
.94E+00
.64E+00
.34E+00
.26E+01
.69E+00
.26E+01
.48E+00
.12E+01
.79E-01
.23E+02
.32E+00
.60E+00
.07E+00
.49E+00

641.83
834.83
846.76
1274.55
1368.60
702.63
765.78
657.92
984.45
277.60
311.98
1001.03
465.03
239.00
351.92
804.00
799.70
804.90
129.30
148.57
240.99
186.10
1836. 00
1031.88
549.73
497.08
621.80
602.72
176.33
1120.45
264.66
391.67
513.99
555.60
1383.94
1121.30
140.51
159.00
109.27
228.16

84.37
583.14
185.71
208.00
685.74
163.98

233.21
249.79
258.41
1836.06
1204.90
555.60
1115.55
756.73
743.33

31E+02 +-1.22E+01

7.

STANDARD DEVIATION =

0.05



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.73E-09 UC/LI

TOTAL MEASURED ACTIVITY = 7.31E+02 (+-1.22E+01) UC/LI
% TECH. SPEC. = ki (4 skskkx)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.31 563.13 428. 17.4 1.83E+01
1139.70  569.32 740. 14.4  3.20E+01
1604.72 801.79 368. 13.7  2.11E+01
2730.86 1365.14 99. 21.4 8.84E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.13 1460.87 172.  16.0 1.63E+01
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GAMMA

SPECTRUM

ANALYSTIS

*
*
*
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CANBERRA SPECTRAN-F V2.06 SOFTWARE

222-S COUNTING ROOM

ANALYSTIS

MCA UNIT NUMBER: 2
DETECTOR NUMBER: 1

SPECTRUM SIZE:

/

/
4096 CHANNELS

ORDER OF SMOOTHING FUNCTION: 5

NUMBER OF BACKGROUND CHANNELS:

PEAK CONFIDENCE FACTOR: 85.0%

IDENTIFICATION ENERGY WINDOW: +- 1.50 KEV

ERROR QUOTATION: 1.96 SIGMA UNCERTAINTY

ENVIRONMENTAL BACKGROUND SUBTRACTED

LLD CALCULATION PERFORMED

MEASURED ENERGY DIFFERENCES LISTED
MULTIPLET ANALYSIS PERFORMED

06-AUG-90
PARAMETERS
ADC UNIT NUMBER: 1.0
GEOMETRY NUMBER: 42

4 ON EACH SIDE OF PEAK

ANALYSIS OF SPECTRUM SAVED IN DISK FILE: SD1087

ANALYZED BY:
SAMPLE DESCRIPTION: F569

MAX

GEOMETRY DESCRIPTION:

SAMPLE SIZE:
STANDARD SIZE:

1.0000E-03 LI
1.0000E+00 EA

ANALYSIS LIBRARY FILE: ANLOOO

COLLECT STARTED ON 15-MAR-90 AT 07:10:10

COLLECT LIVE TIME:

DECAYED TO

REAL TIME:
DEAD TIME:

0. DAYS,

3254. SECONDS
199. SECONDS
-1535.18 %

10:21:44

/ CONVERSION FACTOR: 5.0000E-01

0.0000 HOURS BEFORE THE START OF COLLECT

ENERGY CALIBRATION PERFORMED 23-NOV-89

EFFICIENCY CALIBRATION PERFORMED 2-MAR-89
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222-S COUNTING ROOM

PK CENTROID
CHANNEL

1C
2C

3
4
4B
5C
6C
7
8
9
10
10B

1127

1139.

1210.
1324.

1592.
1604.
2347.

2665
2730
2922

.55

64

.64
.89
.37

PEAK

ENERGY FWHM

KEV
563.
569.

604.
661.
661.
795.
801.
1173.
1332.
1365.
1460.
1461.

25

KEV
1.
1.

o

M) — b b
. .

38
38

ERROR QUOTATION AT 1.96 SIGMA

PEAK CONFIDENCE LEVEL AT 85.0%
C - MULTIPLET ANALYSIS CONVERGED NORMALLY

ANALYSTIS

BACKGND
COUNTS

459,
494,

526.
393.

258.
258.
230.
72.
20.
11.

B - ENVIRONMENTAL BACKGROUND PEAK

BACKGROUND SUBTRACTION PERFORMED USING FILE BK0O1l
BACKGROUND DESCRIPTION: BKO0O11
BACKGROUND COLLECT STARTED ON 10-JAN-85 AT 12:00:00

BACKGROUND LIVE TIME:

©6

6000. SECONDS

NET AREA
COUNTS

523.
890.

5470.
9861.

38.

3854.
405.
$233.
4671.
92.
178.

197.

06-AUG-90

10:21:44

ERROR NUCLIDES
%
12.7 CS-134,
EU-152
11.4 CS-134,
BI-207
2.9 C(CS-134
2.1 CS-137
46.4
4.0 CS-134
14.2 (CS-134
2.9 CO0-60
2.9 C0-60
25.4 (S-134
15.9 K-40
11.2



222-S COUNTING ROOM 06-AUG-90 10:21:44
SAMPLE: F569

DATA COLLECTED ON 15-MAR-90 AT 07:10:10

DECAYED TO 0. DAYS, 0.0000 HOURS BEFORE THE START OF COLLECT.

RADIONUCLIDE ANALYSIS REPORT

NUCLIDE ACTIVITY CONCENTRATION IN uCi/LI ENERGY COMPARISON
DECAY (KEV)
MEASURED  ERROR CORRECTED  ERROR EXPECT  DIFF
AC-228 LLD<7.24E-01 LLD<7.24E-01 911.07
AG-108M LLD<1.84E-01 LLD<1.84E-01 433.94
AG-110M LLD<8.41E-01 LLD<8.41E-01 657.76
AM-241 LLD<7.59E-01 LLD<7.59E-01 59.54
AM-243 LLD<2.01E-01 LLD<2.01E-01 74.67
AR-41  LLD<1.15E-01 LLD<1.15E-01 1293.64
AU-198 LLD<1.64E-01 LLD<1.64E-01 411.80
BA-133 LLD<2.45E-01 LLD<2.45E-01 356.02
BA-139 LLD<4.12E-01 LLD<4.12E-01 165.85
BA-140 LLD<6.21E-01 LLD<6.21E-01 537.27
BA-141 LLD<2.36E-01 LLD<2.36E-01 190.23
BE-7  LLD<!.72E+00 LLD<1.72E+00 477.59
BI-207 LLD<1.70E-01 LLD<1.70E-01 569.70
BI-212 LLD<2.23E+00 LLD<2.23E+00 727.27
BI-214 LLD<1.00E+00 LLD<1.00E+00 609.32
CD-109 LLD<2.87E+00 LLD<2.87E+00 88.03
CE-139 LLD<1.12E-01 LLD<1.12E-01 165.85
CE-141 LLD<1.72E-01 LLD<1.72E-01 145.44
CEPR144 LLD<1.43E+00 LLD<1.43E+00 133.51
C0-56  LLD<1.73E-01 LLD<1.73E-01 846.76
C0-57  LLD<9.28E-02 LLD<9.28E-02 122.06
C0-58  LLD<1.69E-01 LLD<1.69E-01 810.75
C0-60 2.05E+01 +-6.38E-01  2.05E+01 +-6.38E-01  1332.50 -0.00
1173.24 -0.14
CR-51  LLD<1.27E+00 LLD<1.27E+00 320.09
CS-134 1.28E+01 +-5.38E-01  1.28E+01 +-5.38E-01 795.84 -0.10
604.70 -0.03
€S-136 LLD<1.71E-01 LLD<1.71E-01 818.51
€S-137 2.81E+01 +-6.78E-01  2.81E+0] +-6.78E-01 661.65 -0.05
CS-138 LLD<9.04E-02 LLD<9.04E-02 1435.86
EU-152 LLD<3.59E-01 LLD<3.59E-01 1408.01
EU-154 LLD<2.89E-01 LLD<2.89E-01 1274.45
EU-155 LLD<3.56E-01 LLD<3.56E-01 105.31
FE-59  LLD<3.89E-01 LLD<3.89E-01 1099.25
HF-181 LLD<1.81E-01 LLD<1.81E-01 482.20
HG-203 LLD<1.50E-01 LLD<1.50E-01 279.20
1-131  LLD<1.91E-01 LLD<1.91E-01 364.48
1-132  LLD<2.26E-01 LLD<2.26E-01 667.69
1-133  LLD<1.76E-01 LLD<1.76E-01 529.69
1-134  LLD<1.83E-01 LLD<1.83E-01 847.03
1-135  LLD<3.87E-01 LLD<3.87E-01 1260.41
K-40  LLD<1.82E+00 LLD<1.82E+00 1460.75
KR-85  LLD<3.74E+01 LLD<3.74E+01 513.99
KR-85M LLD<1.02E-01 LLD<1.02E-01 151.17
KR-87  LLD<3.42E-01 LLD<3.42E-01 402.58
KR-89  LLD<7.88E-01 LLD<7 .88E-01 220.90
LA-140 LLD<6.32E-02 LLD<6.32E-02 1596.20
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LA-142
MN-54
MN-56
NA-22
NA-24
NB-94
NB-95
NB-97
NP-238
NP-239
PA-233
PA-234M
PB-210
PB-212
PB-214
P0-210
P0-214
PO-216
PU-239
PU-241
RA-224
RA-226
RB-88
RB-89
RN-220
RU-103
RURH106
SB-124
$B-125
SC-46
SE-75
SN-113
SR-85
SR-91
SR-92
TA-182
TC-99M
TE-123M
TE-125M
TE-132
TH-228
TL-208
U-235
U-237
W-187
XE-131M
XE-133
XE-133M
XE-135
XE-138
Y-88
Y-91
Y-91M
IN-65
LR-95
LR-97

TOTAL

68

LLD<3.12E-01
LLD<1.66E-01
LLD<1.74E-01
LLD<9.83E-02
LLD<1.44E-01
LLD<1.53E-01
LLD<1.62E-01
LLD<8.22E-01
LLD<7.78E-01
LLD<8.62E-01
LLD<3.87E-01
LLD<3.57E+01
LLD<4.39E+00
LLD<2.70E-01
LLD<4.18E-01
LLD<1.54E+04
LLD<6.40E+03
LLD<1.30E+04
LLD<1.24E+03
LLD<4.57E+04
LLD<2.96E+00
LLD<2.64E+00
LLD<3.44E-01
LLD<3.82E-01
LLD<1.44E+02
LLD<1.71E-01
LLD<3.00E+00
LLD<3.09E-01
LLD<1.38E+00
LLD<2.04E-01
LLD<2.02E-01
LLD<2.33E-01
LLD<1.64E-01
LLD<2.80E-01
LLD<7.87E-02
LLD<5.90E-01
LLD<9.22E-02
LLD<1.03E-01
LLD<2.66E+01
LLD<1.28E-01
LLD<9.26E+00
LLD<1.96E-01
LLD<1.76E-01
LLD<5.18E-01
LLD<5.18E-01
LLD<4.68E+00
LLD<3.20E-01
LLD<1.15E+00
LLD<1.35E-01
LLD<3.99E-01
LLD<6.95E-02
LLD<4.43E+01
LLD<1.61E-01
LLD<4.48E-01
LLD<2.81E-01
LLD<1.49E-01

6.14E+01 +-1.07E+00

.12E-01 641.83
.66E-01 834.83
.74E-01 846.76
.83E-02 1274.55
.44E-01 1368.60
.53E-01 702.63
.62E-01 765.78
.22E-01 657.92
.78E-01 984.45
.62E-01 277.60
.87E-01 311.98
.57E+01 1001.03
.39E+00 465.03
.70E-01 239.00
.18E-01 351.92
.54E+04 804.00
.40E+03 799.70
.30E+04 804.90
.24E+03 129.30
.57E+04 148.57
.96E+00 240.99
.64E+00 186.10
.44£-01 1836.00
.82E-01 1031.88
.44E+02 549.73
.71E-01 497.08
.00E+00 621.80
.09E-01 602.72
.38E+00 176.33
.04E-01 1120.45
.02E-01 264.66
.33E-01 391.67
.64E-01 513.99
.80E-01 555.60
.87E-02 1383.94
.90E-01 1121.30
.22E-02 140.51
.03E-01 159.00
.66E+01 109.27
.28E-01 228.16
.26E+00 84.37
.96E-01 583.14
.76E-01 185.71
.18E-01 208.00
.18E-01 685.74
.68E+00 163.98
.20E-01 81.00
.15E+00 233.21
.35E-01 249.79
.99E-01 258.41
.95E-02 1836.06
.43E+01 1204.90
.61E-01 555.60
.48E-01 1115.55
.81E-01 756.73
.49E-01 743.33

6.

14E+01 +-1.07E+00
STANDARD DEVIATION =

0.05



EBAR = ***** MEV/DISINTEGRATION

MAXIMUM PERMISSABLE ACTIVITY = 1.46E-09 UC/LI

TOTAL MEASURED ACTIVITY = 6.14E401 (+-1.07E+00) UC/LI
% TECH. SPEC. = ¥k (4 xkk)

ERROR QUOTATION AT 1.96 SIGMA
LLD CONFIDENCE LEVEL AT 85.0%

PEAKS NOT USED IN ANALYSIS

CENTROID  ENERGY NET AREA  ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

1127.55 563.25 523. 12.7 2.06E+01
1139.64 569.29 890. 11.4 3.54E+01
1604.90 801.88 405. 14.2 2.14E+01
2730.89 1365.15 92. 25.4 7.57E+00

PEAKS ELIMINATED BY BACKGROUND SUBTRACTION

CENTROID  ENERGY NET AREA ERROR GAMMAS/SEC
CHANNEL KEV COUNTS %

2922.37 1460.99 178. 15.9  1.55E+01
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Analytical Batch

Las SecMent Seriar #:F0417

INSTRUMENT WA77344
Procepure / Rev LA-925-106/A-2
TecHNOLOGIST Sue Lai

Date 6-18-90
TEMPERATURE N/A

Starting TIME 1250

Enoing Time 1520

Customer 1D:89-070

Uranium Analysis

Fusion Digestion

CHEMIST S. A. Catlow

DescripTION Las 1D DescriPTION Las 1D
1 Initial LMCS Check Std. FO421 12
2 Reagent Blank FO436 13
3 Sample 89-070 F0422 14
4 Duplicate Sample 89-070 F0423 15
5 Spike of Sample 89-070 FO424 16
6 Final LMCS Check Std. F0425 17
7 18
8 19
9 20
10 21
11 22

Primary Book # Secono Book # Tuiro Bk# Finar Vor.

Stanparo Type & Avrouor VoL. & Avtauor Vou. & Arar.VoL.| oF Smw.
LMCS Check Standard 58838/1.0 ul 5.7 mL
Spike 58B838/1.0 ulL F0422/1.0 uL 5.8 mL

§8T-102 Rev. F 9/7/90 Interim
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WATER DIGESTION TEST ANALYSIS



ZL

Single Shell Tank Project Water Digestion

Laboratory Results of Solids
Units are Sample Wet Weight

Tank 241-U-110
Core 12
Segment 2 Laboratory Segment Serial No.:
Customer ID: 89-070
Check Blank Sample Sample

Standard Duplicate
Laboratory ID: N/A FO438 Fo427 F0428
Water Digestion N/A N/A 10.39 g/L 10.59
Laboratory ID: F0426 F0438 Fo427 F0428
Ion Chromatograph
Fluoride 2nd Run 90.80% <0.10 ppm 1.66E+03 ug/g 1.47E+03
Chloride Ist Run 99.70% 0.2 ppm 1.64E+03 wug/g 1.65E+03
Nitrate I1st Run 101.90% <1.00 ppm 2.92E+04 ug/g 3.32E+04
Phosphate Ist Run 100.80% <1.00 ppm <9.72E+03 ug/g <9.54E+03
Sulfate Ist Run 100.80% <1.00 ppm 2.90E+03 ug/g 2.98E+03
Laboratory ID: F0426 F0438 Fo427 F0428
Total Organic Carbon 96.60% 3 ug 7.94E+02 wug/g 7.79E+02

FO417

g/L

ug/g
ug/g
ug/g
ug/g
ug/g

ug/g

Spike of
Sample
F0429

9.75 g/L
F0429

85.60%
102.40%
108.40%
105.60%
110.30%

Fo429
95.60%

Check
Standard
N/A

N/A
F0574

91.80%
97.50%
102.70%
101.50%
100.50%

F0430
95.70%



€L

Single Shell Tank Proj Water Digestion
Sample Results on Laboratory Digestion
Tank 241-U-110
Core 12
Segment 2
Customer ID: 89-070 Laboratory Segment Serial No: Foa17
Check Blank Sample Sample Spike of Check
Standard Duplicate Sample Standard
Laboratory ID: N/A F0438 Fo427 F0428 F0429 N/A
Water Digestion N/A N/A 10.39 g/L 10.59 g/L 9.75 g/L N/A
Laboratory ID: FO426 F0438 Fo427 F0428 F0429 FO574
Ion Chromatograph
Fluoride 2nd Run 90.80% <0.1 ppm 1.72E+01 ppm 1.56E+01 ppm  85.60% 91.80%
Chloride 1st Run 99.70% 0.20 ppm 1.70E+01 ppm 1.75E+01 ppm  102.40% 97.50%
Nitrate Ist Run 101.90% <1.0 ppm 3.03tE+02 ppm 3.52E+02 ppm  108.40% 102.70%
Phosphate Ist Run 100.80% <1.0 ppm <1.01E+02ppm <1.01E+02 ppm  105.60% 101.50%
Sulfate Ist Run 100.80% <1.0 ppm 3.01E+01 ppm 3.16E+01 ppm 110.30% 100.50%
Laboratory ID: F0426 F0438 Fo427 Fo428 Fo429 F0430
Total Organic Carbon/  96.60% 3 ug 8.25E-03 g/L 8.25E-03 g/L 95.60% 95.70%

Carbonate



Analytical Batch
Las SecMent SeriaL #:F0417 Customer 1D:89-070
InstRuEnT N/A Ng%grz‘ EA%S?E?Q not spiked
Procepure /Rev LA-504-101/A-2 prior to digestion. This
rocedure provides a sample to
TecHnoLoGIST S. Cervantes e spiked later with the
Date March 06, 1990 appropriate elements.
TEMPERATURE 25 C
Starting Time 0800  03-05-90
Enoing TiMe 1000  03-06-90
CHemIST H. S. Rich
DescripTION Lag ID DescripTioN Lag 1D
1 Reagent Blank FO438 12
2 Sample 89-070 FO427 13
3 Duplicate Sample 89-070 FO428 14
4 Spike 89-070 FO429 15
5 16
6 17
7 18
8 19
9 20
10 21
1 22
Primary Book # Seconp Book # Tuiro Bx# Finar Vou.
Stanparn  Type & Actauor Vou. & Avtavor Vor. | & Acar.VoL.| of Stw.
N/A
Spike {See Note)

SST-102 Rev. F 9/7/90 interim
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Analytical Batch

Las SecMent Seriar #:F0417

Customer 1D:89-070

INSTRUMENT WB24721 Ion Chromatograph Analysis
Water Digestion
Proceoure /Rev LA-533-105/A-3
TecHNoLOGST N. E. Wright
Dare April 06, 1990
TEMPERATURE 22 C
StarTiNG TiIME 1100 04-05-90
Enping Time 1515 04-05-90
CHEMIST H. S. Rich
DescripTion Las ID DescripTION Las 1D
1 Initial LMCS Check 5td. F0426 12 Sample 89-076 FO571
2 Reagent Blank F0438 13 Duplicate Sample 89-076 FO572
3 Sample 89-070 FO427 14 Sample Core-007 F0983
4 Duplicate Sample 89-070 F0428 15 Duplicate Sample Core-007 F0984
5 Spike of Sample 89-070 F0429 16 Duplicate Sample Core-006 FO064
6 Sample B89-071 F0451 17 Final LMCS Check Std FO574
7 Duplicate Sample 89-071 F0452 18
8 Sample 89-072 F0475 19
9 Duplicate Sample 89-072 F0476 20
10 Sample 89-075 FO547 21
11 Duplicate Sample 89-075 FO548 22
PriMary Book # Secono Book # Thiro Bk# FinaL Vo.
Stanparp  TYPE & Avrauor VoL. & Avravor VoL. & Aiar.VoL.| of Stp.
LMCS Check Std. 6C11H0/100 uL 10.1 mL
Spike 35C9-77/300 ul. F0427/100 ul 5.3 mL

SST-102 Rev. F 9/7/90

Interim




Single Shell Tank
Calibration Record

ANALYTE Ion Chromatograph

Procepwre: -~ LA-533-105 REVISION: A-3
Instrument:  DIONEX 4000 ProperTy Numser: WB24721
Tecunorogist: Nora Wright PavroLL Numser:  6B107
Date : April 03, 1990

CaLigraTion Stanparo ID: 35C9-77 issued April 02, 1990

ANALYTE CONCENTRATION: F 60.0 Cl1 76.0 NO; 611.0 PO, 606.0 SO, 589.0

Tyre oF CALIBRATION: Linear

CoMMENTS ¢

ST-103 Rev. (Draft) 9/4/30  Intenim




DIONEX METHOD PARAMETERS - S5T.MET
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12200

Response

Concentration(ug/ml)

10100

Response

Concentration(ug/ml)

54420

Response

Concentration(ug/m1)

24460

Response

80

Concentration(ug/m1)

Component: FLUORIDE

Fit Type: Quadratic

Conc = ( -3.369224e-010

( 4.118173e-004 * Resp )+

4.88884

Component: CHLORIDE

Fit Type: Quadratic
Conc = ( -1.054134e-008
( 7.208249e-004 * Resp )+

6.19245

Component: NITRITE

Fit Type: Quadratic
Conc = ( 3.824921e-009 *
( 6.037006e-004 * Resp )+

43.6729

Component: BROMIDE

Fit Type: Quadratic

Conc = ( -5.766983e-010

( 1.669477e-003 * Resp )+

40.8618




19210

Response

0 Concentration(ug/ml)

8803

Response

0 Concentration(ug/m1)

18650

Response

0 Concentration(ug/ml)

8l

Component: NITRATE

Fit Type: Quadratic
Conc = ( 2.113242¢-008 *
( 2.265060e-003 * Resp )+

49.7838

Component: PHOSPHATE

Fit Type: Quadratic
Conc = ( -1.078779e-007
( 6.510264e-003 * Resp )+

49.3764

Component: SULFATE

Fit Type: Quadratic
Conc = ( -2.821818e-008
( 3.096352e-003 * Resp )+

47.9912



DATA REPROCESSED ON Mon Jul 02 13:05:05 1990

Sample Name: AUTOCAL1R Date: Tue Apr 03 10:17:01 1990
Data File : A:\90040300.D03

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cycleit: 3

Detector: CDM

LR E SR RS SRS E LS EEEE SRR LR khkhhkhkhhkhkhkKhkhkhkhkkkhkhkhkkkhkkkhkhk

EXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.198e-001 1.733e+003 320 1 0 0.00%
2 1.63 CHLORIDE 1.517e-001 1.456e+003 241 1 0 0.00%
3 3.75 NITRATE 1.220e+000 7.363e+003 607 1 0 0.00%
4 6.07 PHOSPHATE 1.210e+000 3.420e+003 198 1 0 0.00%
5 7.52 SULFATE 1.176e+000 1.075e+004 515 1 0 0.00%
0.65

3.75

us

-0.10 ¥ t t t f
0 2 4 6 8 10
Minutes '
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DATA REPROCESSED ON Mon Jul 02 14:37:19 1990

Date: Tue Apr 03 10:29:21 1990

Sample Name: AUTOCAL2R
Data File : A:\90040300.D04
Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclet: 4 Detector: CDM

dkkhkhkkhkkkhhhkkkhhrkikk EXTERNAL STANDARD REPORT *AkAARKKAXAAKRAKAK KRN KRk Kkhkkkk
Stop time = 11.50 Minutes
Area reject = 1000

Amount Injected = 1

Number of Data Points =
One Data Point per 0.2 seconds
Dilution factor = 1

3451

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 2.984e~-001 4.705e+003 821 1 0 0.00%
2 1.62 CHLORIDE 3.783e~-001 4.024e+003 594 1 0 -1.02%
3 3.73 NITRATE 3.039e+000 1.956e+004 1518 1 0 -0.44%
4 6.02 PHOSPHATE 5.755e+000 9.585e+003 519 1 0 -0.82%
5 7.47 SULFATE 6.145e+000 2.633e+004 1236 1 0 =-0.67%
1.69

us

-0.19 y t + + f
0 2 4 6 8 10
Minutes
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DATA REPROCESSED ON Mon Jul 02 14:37:59 1990

Sample Name: AUTOCAL3R Date: Tue Apr 03 10:41:41 1990
Data File : A:\90040300.D05

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 Cycleit: 5 Detector: CDM

System : 1

kkhkkkkkkkkkhkhkkkhkkkkk*x EXTERNAL STANDARD REPORT H#hk*kXkkkkkkkkkkhkkhhhkkhhkdkkhhkxk

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 5.941e-001 9.348e+003 1644 1 0 0.00%
2 1.62 CHLORIDE 7.523e-001 8.080e+003 1191 1 0 -1.02%
3 3.70 NITRATE 6.051e+000 3.911e+004 2906 1 0 -1.33%
4 6.03 PHOSPHATE 8.564e+000 1.976e+004 1057 1 0 -0.55%
5 7.48 SULFATE 8.817e+000 5.059e+004 2357 1 0 -0.44%
3.19
’l 3.70
7.48
1.02
us
1.62
6.03
-0.33 y ' ; = i
0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Mon Jul 02 14:38:33 1990

Sample Name: AUTOCALA4R

Data File : A:\90040300.D06

Method : C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclet: 6

Date: Tue Apr 03 10:54:02 1990

CDM

Detector:

hkhkkkhkhkhkhkhhkhkhhkhkhkhkkkhkhkkk

EXTERNAL STANDARD REPORT *hkkkkkkkkhkhhhkhkrhhkAkhhkhhhkkhkk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.177e+000 2.200e+004 3547 1 0 0.00%
2 1.63 CHLORIDE 1.490e+000 1.722e+004 2702 1 0 0.00%
3 3.67 NITRATE 1.198e+001 8.379e+004 5858 1 0 =-2.22%
4 6.03 PHOSPHATE 1.460e+001 4.206e+004 2212 1 0 -0.55%
5 7.50 SULFATE 1.496e+001 1.068e+005 4931 1 0 -0.22%
6.47
w3J7
7.50
1.02
us 1.63
6.03
J
-0.61 + + + + ;
0 2 4 6 8 10

Minutes
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DATA REPROCESSED ON Mon Jul 02 14:39:07 1990

Sample Name: AUTOCALSR Date: Tue Apr 03 11:06:22 1990

Data File A:\90040300.D07
Method C:\WINDOWS\AI400\METHOD\SST.MET
CIM Address: 1 System : 1 Cyclet: 7

Detector: CDM

LEEE R EE LR RS T TR R TR R hkhkhkhhhkhhkhkkkhkhkhkhkkkkhkkkhkkhkkhkhkkkk

EXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 3.050e+000 4.520e+004 7323 1 0 0.00%
2 1.63 CHLORIDE 3.751e+000 3.558e+004 5631 1 0 0.00%
3 3.60 NITRATE 2.869e+001 1.757e+005 11209 1 0 -4.00%
4 6.02 PHOSPHATE 2.675e+001 8.81lle+004 4535 1 0 -0.82%
5 7.50 SULFATE 2.728e+001 2.192e+005 10100 1 0 -0.22%
12.42
3.60
7.50
1.02
us 1.63
6.02
P )
-1.20 * ' ¢ ' !
0 : 2 4 6 8 S0

Minutes
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DATA REPROCESSED ON Mon Jul 02 14:39:42 1990

Sample Name:
Data File : A:\90040300.D0S8

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclet: 8

Tue Apr 03 11:18:42 1990

AUTOCALG6R Date:

Detector: CDM

Fhkkkkkkkkkkhkkkkkkhkkhx*x EXTERNAL STANDARD REPORT koo ko & & & & % % & & o % % & % % % % % &

Stop time = 11.50 Minutes Number of Data Points = 3451
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 5.778e+000 9.886e+004 14697 2 0 0.00%
2 1.63 CHLORIDE 7.060e+000 7.699e+004 11887 2 0 0.00%
3 3.52 NITRATE 5.544e+001 3.641le+005 21314 1 0 -6.22%
4 5.92 PHOSPHATE 5.042e+001 1.851e+005 9060 1 0 -2.47%
5 7.40 SULFATE 5.218e+001 4.591e+005 20537 1 0 -1.55%
23.50
3.52
7.40
1.02
1.63
us
5.92
-2.17 ¢ g + t ;
0 2 4 6 8 .10

Minutes
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DIONEX SCHEDULE -~ A:\90040500.SCH

Inject Sample Name Method Name Data File Volume Dilution Int Std

1 SETUP c:\windows\ai c:\windows\ai 1 1 0
2 BLANK c:\windows\ai c:\windows\ai 1 1 0
3 LMCS/6C11-HO c:\windows\ai c:\windows\ai 1 101 0
4 438B c:\windows\ai c:\windows\ai 1 1 0
5 427 c:\windows\ai c:\windows\ai 1 101 0
6 428D c:\windows\ai c:\windows\ai 1 101 0
7 4298 c:\windows\ai c:\windows\ai 1 101 0
8 451 c:\windows\ai c:\windows\ai 1 101 0
9 452D c:\windows\ai c:\windows\ai 1 101 0
10 475 c:\windows\ai c:\windows\ai 1 101 0
11 476D c:\windows\ai c:\windows\ai 1 101 0
12 547 c:\windows\ai c:\windows\ai 1 101 0
13 548D c:\windows\ai c:\windows\ai 1 101 0
14 571 c:\windows\ai c:\windows\ai 1 101 0
15 572D c:\windows\ai c:\windows\ai 1 101 0
16 983 c:\windows\ai c:\windows\ai 1 51 0
17 984D c:\windows\ai c:\windows\ai 1 51 0
18 64D c:\windows\ai c:\windows\ai 1 101 0
19 LMCS/6C11-HO c:\windows\ai c:\windows\ai 1 101 0
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v Sample Name:
Vo Data File
+
1]
1]

Method
CIM ﬁddresu

X

*#**A***#A**i

Start Time =

Arearaject =

FEAK
NUIM

RET
TIME

FEAE
NAME

ELANE Date

ci\windows\aild400\Ndata\?00~-59467 . d07
c:\windowg\a1400\method\vat met

~y
“l

L00 minutes
Number of Data Foints ==

Stop time =

SR80 One Data Foint

1000
Amount Injected

= 1 Dilution factor = 1

CONC. in

wg/inl AREA

11.50

1990

Dptpctor- DM

Minutes
0.2 seconds

7 DELTAH
RET TIME

0.13

. QO0e+Q00 1.021e4+0023

1.38

-0.02

¥ T T 4
]
0 2 4 6 B 10
Minutes
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i Sample Name: LMLb/bCll HD Date: Thu Apr 05 12:09:18 1990:
! Data File. : c:\windows\aidOO\data\@00-59967.d03% :
' Method » c:\windows\aidQO\method\sst.met . :
: CIM Add ress: 1L Syﬁfpm : 1 Cycleﬂ- Z DetPctor' DM i
A*»**i**& XK RRK KKK K KKK EXWthﬁL STANDARD hEFOhI ****#*X****#************ ¥ X

Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Foints = Z400 One Data Foint per 0.2 seconds
Arearejoect = 10Q0

Amount Injected = 1 Dilution factor = 101

FEAK RET FEAEK CONC. in REF 7 DELTA
NUM  TIME NANME ug/ml AREA HEIGHT EL FEAK RET TIME

1 1.00 FLUORIDE 9.097e+001 9.842e+007% 1452 1 O ~1.64%

2 1.58 CHLORIDE 7.101e+001  7.920e+003% 1209 1 O =2.067
5t HLH2 NITRATE 6o LQOH+Q0R 3.9 L0014 2949 1 Q 0L.00%
4 5.088 FHOSFHATE H.0EJe+002 2.002+004 o84 1 QO  ~0.36%
9 7.02 SULFATE 6. 268e+002  5.712e+004 2026 1 O -5.18%

3.30
352

5.88

. ' ' ' ' |
-0.42 90 7 - )



Sample Name: 4328EK Date: Thu Apr 095 12:21:34 1990
Data File. : c:\windows\aid0oO\data\?Q0-S9463.d04

Method : : c:\windows\aid00\method\sst.met

CIM Address: 1 System : 1 Cycledt: 4 Detector: CDM

o

¥ KKK KKK OOOK KRR XK KOOOKXE EXTERNAL STANDARD REFORT K5 %3000 KK K000K KKK 00CK KRR K

Start Time = 0.00 minutes Stop time = 11.9%0 Minutes

Number of Data Foints = 2450 One Data Foint per 0.2 seconds

NAreareject = 1000

Amount Injected = 1 Dilution factor = 1

FEAK RET FENAK CONC. in REF 7 DELTA

NUM  TIME NAME ug/ml AREA HEIGHT BL FEAE RET TIME
1 1.60 CHLORIDE 2.017e-001 1.746e+004 Qb1 QO =2.04%
0.25

160 /L;’___,\_

usS
]
-0.94 ' ' ; - |
N Minutes

o1



DATA REPROCESSED ON Thu Aug 23 13:14:37 1990

\

Sample Name: 427 Date: Thu Apr 05 13:33:48 1990
Data File : A:\90040500.D0S

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 5 Detector: CDM

kkkkkkkkkkhkhkhkkkhkkkhkkxhx EXTERNAL STANDARD REPORT  hdekkdkdhodhoo sk ko ko hkok ko kkk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.709e+001 2.596e+003 408 1 0 0.00%
2 1.60 CHLORIDE 1.702e+001 1.225e+003 206 1 0 0.00%
3 1.93 NITRITE 1.095e+002 6.171e+003 842 1 0 0.00%
4 3.57 NITRATE 3.027e+002 1.873e+004 1478 1 0 0.00%
5 7.10 SULFATE 3J.006e+001 1.435e+003 87 1 0 0.00%

File: A:\90040500.005 Sample: 427

1.800 po-mmmmmmcmmmee el
NITRATE
1.550 p--ccmmmcmmmeciceeceeot L ---------

1,300 f-ms=smsmmmmm e

1.050 ¢

I R I R L T T

0.800

N m—e e

0.550

0.300

mem e rmnre =

0.050

-0.200
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DATA REPROCESSED ON Thu Aug 23 13:48:12 1990

v

Sample Name: 428D
Data File : A:\90040500.D06

Method
ACI Address: 1

Date:

c:\windows\ai400\method\sst.met

System : 1

Inject#: 6

Thu Apr 05 13:46:02 1990

Detector: CDM

KhkhhkhkAhkhkhkhkhkkkAhhkhkhkkkkkk

Stop time = 11.50 Minutes
Area reject = 1000
Amount Injected = 1

PEAK
NAME

1.02 FLUORIDE
1.60 CHLORIDE
1.93 NITRITE
3.53 NITRATE

PEAXK RET
NUM TIME
1
2
3
4
S

us

7.07 SULFATE

EXTERNAL STANDARD REPORT

Number of Data Points =
One Data Point per 0.2 seconds
Dilution factor = 101

CONC. in
ug/ml

2.003e+001
1.750e+001
1.236e+002
3.521e+002
3.161e+001

File: A:\90040500.D06 Sample: 428D

3.202e+003
1.320e+003
7.386e+003
2.212e+004
1.508e+003

HEIGHT

AhkhkhkRkhkhkhhkhkhkhkhhhhkkrkhkhkhkhkhkhkhhkk

3451

REF % DELTA

NITRATE E
1.800 fessmmmmmmmmmmemmmmenaees I ;
1.550 feemmmmmmmmam e e 5
1,300 f---mommommmmmeeo e, femmeme e 2
NITRITE : ,
1.050 |eememcmmmmontcceeaeannn] ) R— :
0.800 if E
SO T RLUORTDE T - I :
o

-0.200 T

93

BL PEAK RET TIME
1 0 0.00%
1 0 0.00%
1 0 0.00%
1 0 0.00%
1 0 0.00%
Cemomccean
Ceemmmem e e
PRI
i 1 !
10.00



DATA REPROCESSED ON Thu Aug 23 13:17:53 1990

\

Sample Name: 429S

Data File : A:\90040500.D07

Method : c:\windows\ai400\method\sst.met
ACI Address: 1 System : 1 Inject#: 7

Date: Thu Apr 05 13:58:17 1990

Detector: CDM

hhhkhkhkhkhkhkhkhkhkkhkhkrhhkhhkhkikk KAk A AR ARk AK kAR A AkAAXAXAKN ARk K

EXTERNAL STANDARD REPORT

Stop time = 11.50 Minutes
Area reject = 1000

Number of Data Points = 3450

One Data Point per 0.2 seconds

Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 l.OOIFLUORIDE 3.052e+002 7.634e+004 9685 2 0 0.00%
2 1.58 CHLORIDE 4.348e+002 5.743e+004 8656 3 0 0.00%
3 1.93 NITRITE 1.089e+002 6.323e+003 836 4 0 0.00%
4 3.35 NITRATE 3.839e+003 2.908e+005 17987 1 0] 0.00%
5 5.77 PHOSPHATE 3.452e+003 1.356e+005 6762 2 0 0.00%
6 6.93 SULFATE 3.527e+003 3.404e+005 16085 2 0 -6.31%
File: A:\90040500.D07 Sample: 429S
19.928 f--noomeommmmcinnnns NITRATE - -~---- SRR ELTIELEEESTIRPTPEPPEE e
: u :
) JRY Y. S IO TR §-.L.?.".T£ .................. omeeeenes
14,928 }eoccmmmemamaaeceaaaeas i ----------- emmrmmnaaen @ ---------------------- Fommmmenne
: ; : :
12,428 fomm=mmmmemmeeeaeeenans ¥ SRR | P Lommenaaas
FLUORIDE 5 f ;
CHLORIDE : : ; :
uS 9,928 |------ R g fremramenceans 4:», --------------------- o emmmanne
'PHOSPHATE i E
' b ;
7.428 p-mmmem oo fe e em i neeee- S e RRED Pemm e
: P i .
: . HAH :
' ; HHRE '
4,928 p-----m oo b mm e 2 ~»N ----- R R TR PP
I i :
L i :
; 'P% L :
2.428 f------f "-"-"*""@%'"-'wﬁx ----------------- S
-0.072 "'T'Ji“ T Lpbiil T T T T i T 1
0.00 10.00
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DATA REPROCESSED ON Thu Aug 23 13:37:04 1990

v

Sample Name: LMCS/6C1l1-HO Date: Thu Apr 05 16:25:34 1990
Data File : A:\90040500.D19

Method : c:\windows\ai400\method\sst.met

ACI Address: 1 System : 1 Inject#: 19 Detector: CDM

kA RkhkARkAKKAARARKARARRRARA®  EXTERNAL STANDARD REPORT *hhkhkhkhhhkhhhhhkhkhhhkkhkhhkhkhkhkhk

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/mnl AREA HEIGHT BL PEAK RET TIME
1 1.00 FLUORIDE 5.094e+001 9.493e+003 1451 1 0 0.00%
2 1.58 CHLORIDE 7.021e+001 7.816e+003 1180 1 0 0.00%
3 3.53 NITRATE 6.154e+002 3.890e+004 2971 1 0 0.00%
4 5.85 PHOSPHATE 6.079e+002 2.009e+004 1091 1 0 0.00%
5 6.95 SULFATE 6.252e+002 5.262e+004 2619 1 0 =-6.08%

File: A:\90040500.D19 Sample: LMCS/6C11-HO

4,050 fenrmmmmmmeeeeemee e oo LI T T T RPN femmmmeees
| 111 J) SO e e meean
) NITRATE : :

3.050 focmcemcmcececmemmaah s K suulfAIE .................. e meeen

P J0-1:{1 [ S ; F frermereana-. ﬁ --------------------- eeennee

us 2-090 FooRLUORIOET T . I R e Fomosooee
CHLORIDE i ! i :

R S SRS e on oo e e 3 PHOSPHATE - Pl - - oo oo mee e bemmonmenee
- L ;

1,050 pesmmonfomcdrormneccncnns i ST ST SR 1 bemeeeens
i ' ! RRH ‘
; i P :

0.550 f-=----fr--{tenmnemcennn- N R o AP N SRR PR EPERR bemeemmnen
q L i R - N :
B AL i R N 51 i

0.050 be---- e e U N HEHRA. - oo SLRERIN  SRREREMN ... .. Coooooon-

-0'450 1 ) 1 J ¥ { 1 ] i i 1 1 1 1 I I 1 1 1 i 1 I 1

0.00 5.00 10.00
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Analytical Batch
Las SecMent SeriaL #:F0417 Customer 1D:89-070
I NSTRUMENT WB24721 Ton Chromatograph Analysis
Water Digestion
Proceoure /Rev LA-533-105/A-3 % Run for Flouride only
TECHNOLOGIST N. E. Wright
Date April 12, 1990
TEMPERATURE 22.5 C
Starting TIME 1100
Enping TimMe 1420
CHEMIST H. S. Rich
DescripTion Las ID DescripTion Las ID
1 Initial LMCS Check Std. F0426 12 Sample 89-076 FO571
2 Reagent Blank F0438 13 Final LMCS Check Std. FO574
3 Sample 89-070 F0427 14
4 | Duplicate Sample 89-070 F0428 15
5 Spike of sample 89-070 F0429 16
6 Sample 89-071 F0451 17
7 Duplicate Sample 89-071 FO452 18
8 Sample 89-072 FO475 19
9 Duplicate Sample 89-072 FO476 20
10 | sample 89-075 FO547 21
11 Duplicate Sample 89-075 FO548 22
PriMary Book # Secono Book # Twiro Bk# Finar Vor.
Stanoarp Type & Aviauor VoL. & Aciauvor Vou. & Acar.VoL.! of Sto.
LMCS Check Std. 6C11HO/100 ul 10.1 mL
Spike 35C9-77/300 ul F0427/300 uL 5.3 mL

SST-102 Rev. F 9/7/90

Interim




Single Shell Tank
Calibration Record

ANALYTE ITon Chromatograph

PROCEDURE LA-533-105 RevisIon: A-3
Instrument:  DIONEX 4000 Property Numser: WB24721
Technorocist:  Nora Wright PavroLL Numser:  6B107
Darte: April 11, 1990

Caigration Stanparo ID: 35C9-77 issued April 02, 1990

AnaLYTE CONCENTRATION: F 60.0 C1 76.0 NO; 611.0 PO, 606.0 SO, 589.0

Type ofF CALIBRATION: Linear

CoMMENTS ¢

ST-103 Rev. (Draft] 9/4/90  Intenm

| 97




DIONEX METHOD PARAMEYERS - SST.MET

Detector Parameters
Number of DeteCtorS. cee et ine e eeneeonennn
Detector 1 TYpPE€..iiieeeennnnsn

T §

tes s et ecsscresasesceonessssnss CDM

Report Options
RUN Time (MiNUteS) iuuuenoiieeneeennneeeoeeeennnnnnnnnnneees 11.50
Detector 1 real time Plot SCALC...:veeeenerenneennenneenane 20.00
Print RePOTT.iuieieeeenreeneeonnennens
Print Replot............................................... Yes
AutoScale Replot to Highest Peak.......

C et e e e st e r e e e Yes

e e ceccs s s er e cenone Yes

Print Retention Times on Chromatogram..............eeeeee.. Yes
List Peaks Not Found in this TUNG. t c e evesnsesescanccoaneocsasses NO
Report Unknowns found in TUNG. t 6t o e e vensconcscconnoncencasnnse YeS
Record Raw O T o Vg
Raw Data File Name: A:\90040979.D08

Record Result Data. st iiiiiiiititititteeeeseeessesnaneaasnes NO

Integration Parameters
Sampling Rate (SECONAS) t e iiiiiiiittiineeeeeeeansesncennnesns 0.20
Peak Threshold (mV or uS/data pt interval) . .c.veeieeennnenes 0.400
Starting Peak Width (seconds) v.veiiiiiiiniiteeeenenenannnes 10.0
Peak Arca S = o 1000

Integration Timed Events

Time Description

Calibration Parameters

External or Internal calibration....
Calibrate by Area or Height......
Replace Or Average Calibrations..
Number Of Levels for Calibration. et enenneeeneennnenn. 6

Calibration fit type....................................... Quadratic
Response Factor for unknown peaks...
Default Injection Volume..........
Default Dilution Factor...........
Arca Reject for Reference Peaks..ceveeeennn.
Percent Retention Time Window for Reference

cecccsaasssscsassassess IExternal
Treteccciitetttttearaees.. Helght
tesccecctttttteteseresen.ss Replace

....I.....l......‘...‘. 0.0
..I........Q...Q....'l.‘. 100

teecceccsrttsarenenrssass 1.0

c e e s et e s enennen 1000
Peaks....oo.... 5.0
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IC Control File: C:\WINDOWS\AI400\METHOD\GROUTO1.TE

Step Time Description
Init CDM AutoOffset Off
Init CDM Recorder Mark OFF
Init CDM Temp. Comp. = 1.7 / Deg C
Init CDM Recorder Range = 1.000 us
Init CDM Cell ON
Init CMA lleater = 25 Deg. C
Init Valve A ON
Initc Valve B ON
Init Inject Valve OFF
Init CIM Relay 1 OFF
Init CIM Relay 2 OFF
Init CIM AC 1 O¥F
Init CIM AC 2 OFF
Inic CPM Start
Initc GPM Hold Gradient Clock
Init GPM Reset ON
1 0.0 CDM AutoOffset ON
1 0.0 GCPM Reset OFF
2 0.1 Inject Valve ON
2 0.1 GPM Run Cradient Clock
3 3.0 Inject Valve OFF
4 3.5 CIM Relay 1 ON
5 4.0 CIM Relay 1 OFF



100

Component # 1 FLUORIDE Retention Tinme 1.00
Reference Peak C:\WINDOWS\AI4O00\METHOD\SST.MET
Least Squares Slope = 3.68480L-004

Least Squares Intercept = -1.99974E-004

Xa = =4.02362E-009
Level Amount Area Height
1 9.78000E-002 1668 300
2 2.43800E-001 3642 607
3 4.85200E-001 9315 1320
41 9.60800E-001 18456 2776
5 1.88460E+000 35592 5385
6 3.62900E+000 83552 11233

Component # 2
Reference Peak
Least Squares Slope
Least Squares Intercept
Ka =

CHLORIDE Retention Time l1.60
C:\WINDOWS\AI400\METHOD\SST.MET
6.15991E-004

=—31.39552E-002
-1.21610E-008

no

Level Amount Area Height
1 1.31700E-001 2313 358
2 3.28400E-001 3676 587
3 6.93500E-001 6685 1135
4 1.29410E+000 14160 2092
5 2.53800E+000 28199 4705
5 4.88900E+000 62634 9921

Component § 3 NITRITE Retention Time 1.95
Reference Peak C:\WINDOWS\AXI400\METHOD\SST.MET
Least Squares Slope = 7.28693E-004
Least Squares Intercept = 2.72186E-001

Ka = 3.364541-009
Level Amount Area Height
1 1.18960E+000 99137 1360
2 2.99000E+000 25698 3515
3 5.95050E+000 53506 73213
4 1.17843E+001 114215 15244
5 2.39442E8+001 218918 28443
6 4.45185E+001 440177 49476

Component # 4 NITRATE Retention Time 3.38

Reference Peak C:\WINDOWS\AI400\METHOD\SST.MET
Least Squares Slope = 2.06336L-003
Least Squares Intercept = -2.78230E-001

Xa = 2,.72813E-010
Level Amount Area Height
1 1.21960E+000 7900 677
2 3.03980E+000 19225 1565
3 6.04950E+000 40617 Joas
4 1.19800E+001 84027 6111
5 2.35000E+001 171346 11368
6 4.52600F+001 368906 22029

Window Size

Window Size

Window Size

Window Size
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Component # 5
Reference Peak
Least Squares Slope =
Least Squares Intercept =
Xa =

Level Amount

1.21550E+000
3.02990E+000
6.02970L+000
1.19412E+001
2.34230E+001
4.51110E+001

A LN

Component # 6
Reference Peak
Least Squares Slope =
Least Squares Intercept =
Xa =

SULFATE

PHOSPHATE
C:\WINDOWS\AI400\METHOD\SST . ME"

C: \WINDOWS\AI400\METHOD\SST.MET

Retention Time 5.80

Window Size
5.30474E-003

1.898831L~-001

-4.78291E-008

Area Height
3360 198
9889 536

20802 1103
43160 2270
88767 4565
186751 9238

Retention Time 6.85

Window Size
2.26381E-003

6.72726E-003
-1.34143E-008

Level Amount Area Height

1 1.18960E+000 10771 557

2 2.96520E+000 25693 1297

3 5.90100E+000 51993 2607

4 1.16860E+001 108657 5358

5 2.29231E+001 220178 lo811

6 4.41480E+001 472662 22498
Component # 7 Oxalate Retention Time 9.77
Reference Peak FLUORIDE Window Size 10.00%
Least Squares Slope = 0.00000E+000
Least Squares Intercept = 0.00000E+000
Ka = 0.00000E+000

Level Amount Area Height

1 0.00000E+000 0 0

2 0.00000E+000 0 0

3 0.00000LE+000 o 0

4 0.00000E+000 0o 0

5 0.00000E+000 0 0

6 0.00000E+000 98993 5848



12360 Component: FLUORIDE
' Fit Type: Quadratic
Conc =« ( -4.023616e-009
( 3.684797e-004 * Resp Y+

Response
0
0 Concentration(ug/ml) 3.9919
10910 Component: CHLORIDE
: Fit Type: Quadratic
Conc = ( -1.216103e-008
( 6.159914e-004 ~ Resp )+
Response
0lC
0 Concentration(ug/m1) 5.3779
54420 Component: NITRITE
: Fit Type: Quadratic
Conc = ( 3.364537e-009 *
( 7.286927¢-004 * Resp )+
Response
0
0 Concentration(ug/m1) 48.9704
24230 Component: NITRATE
Fit Type: Quadratic
Conc = ( 2.728131¢-010 *
( 2.063355¢-003 * Resp )+
Response
0 Lp
0 Concentration(ug/ml) 49.786
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10160

Response

24750

Response

103

Concentration(ug/m1)

49.06221

Concentration(ug/ml)

48.5628

Component: PHOSPHATE
Fit Type: Quadratic
Conc = ( -4.782909¢-008

( 5.304744¢-003 * Resp )+

Component: SULFATE
Fit Type: Quadratic
Conc = ( -1.341431e-008

( 2.263806e-003 * Resp )+



LEEEEEEE R TR TR e AUTOMATIC CALIBRATION UPDATE AKARR IR KR KRR RRRNN KN KR AR R
Method File: C:\WINDOWS\A1400\METHOD\SST.MET
Result File: CALDATA.R1O

Sample Name: AUTOCALL1R Calibration Level : 1
Interface #: 1 Cycle §: 3 Result File Date: Wed Apr 11 10:22:06 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*********************** PEAKS NOT FOUND IN THIS RUN KENKKNANNRAAARAKRARNARNKNRRNKR KA K’
Name Adjusted Ret Time Reference Peak
FLUORIDE 1.00 0
Oxalate 9.77 1
******************** COMPONENTS FOUND IN THIS RUN LE R SR R S Y SRR
COMP COMPONENT OLD MEASURLED NEW OoLD MEASURED NEW

NUM NAME RET.'TIME RET,TIME RET.'I'IME HEICHT HEIGH'T HETIGHT

2 CHLORIDE 1.60 1.60 1.60 31.580e+002 3.583e+002 3.583e+002

J  NITRITE 1.9% 1.9% 1.95 1.3G60e+003 1.360e+003 1.360e+002

4 NITRATL 3.38 3.67 3.67 4.680e+002 6.767e+002 6.767e+002

5 PHOSPHATE 5.80 6.00 6.00 1.800e+002 1.983e+002 1.9483e+002

6 SULFATE 6.85 6.98 6.98 1.980e+002 5.565€+002 5.565e+002
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DATA REPROCESSED ON Mon Jul 16 10:15:06 1990

Sample Name:
Data File
Method

CIM Address: 1

AUTOCALLR
¢ A:\90040979.D03

System

1

Date: Wed Apr 11 10:22:06 1990

C:\WINDOWS\AI400\METHOD\SST.MET
Cyclei: 3

Stop time = 11.50 Minutes

Number of Data Points = 3451

Areca reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEICHT BL PEAK RET TIME
1 1.38 0.000e+000 1.225e+003 140 2

2 1.60 CHLORIDE 1.317e-001 2.313e+003 358 2 0 0.00%
J 1.95 NITRITE 1.190e+000 9.937e+003 1360 2 0 0.00%
4 3.67 NITRATE 1.220e+000 7.900e+003 677 1 0 0.00%
5 6.00 PHOSPHATE 1.216e+000 3.360e+003 198 1 0 0.00%
6 6.98 SULFATE 1.190e+000 21.077¢+004 557 1 0 0.00%
1.55

1.95
3.67
us
6.98
1.0
6.00
3
-0.16 ! !
0 2 4

105

Minutes

10



LEEE TS XL T RL TR R AUTOMATIC CALIBRATION UPDATE REKKRKRRRRKRKKNRARRNRN KA &
Method File: C:\WINDOWS\A1400\METHOD\SST.MET
Result File: CALDATA.R10

Sample Name: AUTOCAL2R Calibration Level : 2
Interface §: 1 Cycle §: 4 Result File Date: Wed Apr 11 10:34:25 1990
Start time = 0 Stop time = 11.50
Area reject = 1000 One DataPoint per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
*******rt************** PIAKS NO'! FOUND IN THIS RUN HRKKANNNRAKRKRNKRKRRRR AN KK,k k k&
Name Adjusted Ret Time Reference Peak
Oxalate 9.77 1
******************** COMPONENTS FOUND IN THIS RUN AR R R R EE SRR R R R R R gty
CoOMP COMPONENT OLD MEASURED NEW OoLD MEASURED NEW
NUM NAME RET.TIME RET.T'IME RET.I'IME HEIGHT HEXGII'! HEIGHT

1 FLUORIDE 1.00 1.00 1.00 6.160e+002 6.067e+002 6.067e+002

2 CHLORIDE 1.60 1.60 1.60 4.890e+002 5.866e+002 5.866e+002

3 NITRITE 1.95 1.95 1.95 3.515¢+003 3.515e+003 3.515e+003

4 NITRATE 3J.67 3.63 3.63 1.234e+003 1.565e+003 1.565%e+003

5 PHOSPHATE 6.00 5.9g 5.98 4.370e+002 5.364e+002 5.364e+002

6 SULFATE 6.98 6.97 6.97 9.220e+002 1.297e+003 1.297¢+003
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DATA REPROCESSED ON Mon Jul

16 10:16:39 1990

Sample Name: AUTOCAL2R

Data File : A:\90040979.D04
Method : C:\WINDOWS\AI40
CIM Address: 1 System

Date: Wed Apr 11 10:34:25 1990

O\METHOD\SST.MET
1 Detector: CDM

Stop time = 11.50 Minutes
Area reject 1000

=

o

Amount Injected = 1 Dilu
PEAX RET PEAK
NUM TIME NAME

1l 1.00 FLUORIDE

2 1.38

3 1.60 CHLORIDE

4 1.95 NITRITE

5 J.63 NITRATE

6 5.98 PHOSPHATE

7 6.97 SULFATE

3.9

1.95

us

EXTERNAL STANDARD REPORT

KARKKANANNANRRANNRAARNNNANKR R KKK

Number of Data Points
ne Data Point per 0.2 secconds

3451

tion factor = 1

CONC. in REF % DELTA
ug/ml AREA HEIGHT BL PEAK RET TIME
2.438e~-001 3.642e+003 607 1 0 0.00%
0.000e+000 1.1%9e+003 132 2

3.284e-001 3.676e+003 587 2 0 0.00%
2.990e+000 2.570e+004 3518 2 0 0.00%
3.040e+000 1.923e+004 1565 1l 0 0.00%
3.030e+000 9.889e+003 536 1 0 0.00%
2.965e+000 2.569e+004 1297 1 0 0.00%

-0.36
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t
[
Minutes

—

10




*********************
Method Frile:
Result File: CALDATA.R10
Sample Name: AUTOCAL3R

Interface #: 1 cCycle {: 5
Start time = 0

Area reject = 1000

Amount Injected = 1
***********************

LERE RS RS S R T R

AUTOMATIC CALIBRATION UPDATE
C:\WINDOWS\A1400\METHOD\SST.MET

Calibration Level : 3
Result File Date: Wed Apr 11 10:46:43 1990
Stop time = 11.50
One DatalPoint per 0.2 seconds
Dilution factor = 1
PEAKS NOT FOUND IN THIS RUN *************************

Name Adjusted Ret Time

Oxalate 9.77 1

******************** KANKRANRNRAARKRAKNRRRRRK NN KKK

COMPONENTS FOUND IN THIS RUN

108

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
FLUORIDE 1.00 1. 1.00 1.226e+003 1.320e+003 1.320e+003
CHLORIDE 1.60 1. 1.60 1.017e+003 1.135e+003 1.135¢+003
NITRITE 1.95 1. 1.95 7.323e+003 7.323e+003 7.323e+003
NITRATE 3J.63 3. J.58 2.460e+003 3.098e+003 3.098e+003
PHOSPHATE 5.98 5. 5.97 9.480e+002 1.103e+003 1.103e+003
SULFATE 6.97 6. 6.97 1.890e+003 2.607e+003 2.607e+003



DATA REPROCESSED ON Mon Jul 16 10:17:20 1990

Sample Name: AUTOCAL3R
€ : A:\90040979.D05

Data rj}
Method
CIM Addr

Date: Wed Apr 11 10:46:43 1990

C:\WINDOWS\AI400\METHOD\SST.MET

ess: 1

: 1

Stop time = 11.50 Minutes

Area rejec
Amount Inj

PEAK RET
NUM TIME

-—-——--——_.——--——_—-———---—-—--

1060
3.58

6.97

us

’ 1.0 1.

t = 1000
ected = 1

PEAK

FLUORIDE
CHLORIDE
NITRITE
NITRATE
PHOSPHATE
SULFATE

1.95

EXTERNAL STANDARD REPORT

Number of Data Points =

CONC. in
ug/ml

6.535e-001
5.951e+000
6.050e+000
6.030e+000
5.901e+000

3.58

=1

9.315e+003
6.685e+003
5.351e+004
4.062e+004
2.080e+004
5.199e+004

6.97

One Data Point per 0.2 seconds
Dilution factor

3450

REF
HEIGHT BL PEAK

——————-——-——_-——.—_.—————-——_————.-—_—..-——_.—-_—_—_-..——

‘k*‘k*************************

% DELTA
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*********************
Method File:

AUTOMATIC CALIBRATION UPDATE
C: \WINDOWS\AIL400\METHOD\SST . MED

KEKAKKKRK KA A KK KRR KRR K&

Result File: CALDATA.R10

Sample Name: AUTOCAL4R Calibration Level : 4
Interface §: 1 Cycle §: 6 Result File Date: Wed Apr 11 10:59:03 1990
Start time = 0 Stop time = 11.50

Area reject = 1000

Amount Injected 1
***********************

One DataPoint per 0.2 seconds
Dilution factor = 1
PEAKS NOT FOUND IN THIS RUN

LEERE R R S L ST T EE LT TP

Adjusted Ret Time

Oxalate

Kok ke ok ok o ok o K ok kA ok ok ok ok

COMPONENTS FOUND IN THIS RUN KA AKARKNKRNNNARRRRRKRA KA K

COMP COMPONENT oLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEIGHT HEIGHT
1 FLUORIDE 1.00 1l.00 1.00 2.625e+003 2.776e+003 2.776e+003
2 CHLORIDE 1.60 1.58 1.58 2.088e+003 2.092e+003 2.092e+003
3 NITRITE 1.95 1.95 1.95 1.524e+004 1.524e+004 1.524e+004
4 NITRATE 3.58 3.53 J.53 4.753e+003 6.111e+003 6.111e+003
5 PHOSPHATE 5.97 5.93 5.93 1.886e+003 2.270e+003 2.270ec+003
6  SULPFATE 6.97 6.9)3 6.93 4.005e+003 5.358e+003 5.358e+003
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DATA REPROCESSED ON Mon Jul 16 10:17:59 1990

Sample Name: AUTOCAL4R Date: Wed Apr 11 10:59:03 1990
Data File : A:\90040979.D06

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclef: 6 Detector: CDM

KAXRKAKXARRKN AN KRN A ARN R NN N EXTERNAL STANDARD REPORT  h ko ko &tk ki ok ok k ok ek ok ok ok ook ok ok

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK REYT TIME
1 1.00 FLUORIDE 9.608e-001 1.846e+004 2776 1 0 0.00%
2 1.58 CHLORIDE 1.294e+000 1.416e+004 2092 2 0 0.00%
3 1.95 NITRITE 1.178e+001 1.142e+005 1b244 2 0 0.00%
4 3.53 NITRATE 1.198e+001 8.403e+004 6112 1L 0 0.00%
5 5.93 PHOSPHATE 1.194e+001 4.316e+004 22770 2 0 0.00%
6 6.93 SULFATE 1.169e+000 1.087e+005 5358 2 0 0.00%
16.85
1.95
us
3.53
6.93
1.00
L%LL 5.93
-1.53 ' t ' ' }
0 2 4 6 8 10
Minutes
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*********************
Method File:

AUTOMATIC CALIBRATION UPDATE KERKRK KRR K KKK KKK KKK KKK

C: \WINDOWS\AI400\METHOD\SST . MET

Result File: CALDATA.R1O

Sample Name: AUTOCALSR Calibration Level : 5
Interface f: 1 cCycle §: 7 Result File Date: Wed Apr 11 11:11:21 1990
Start time = 0 Stop time = 11.50

Area reject = 1000

Amount Injected 1
***********************

One DataPoint per 0.2 seconds
Dilution factor 1
PEAXS NOT FOUND IN THIS RUN

= =

LE RS SRR R SR TR

Adjusted Ret Time Reference Peak

——— A —— - ———— - —

Oxalate

LER R R R E R LT R R R R R

COMPONENTS FOUND IN THIS RUN LR AR R RS EER RS TRREY

COMP COMPONENT OLD MEASURED NEW OLD MEASURED NEW

NUM NAME RET.TIME RET.TIME RET.'I'IME HELIGHT HEIGHT HEIGHT
1 FLUORIDE 1.00 1.00 1.00 5.315e+003 5.385e+003 5.385e+003
2 CHLORIDE 1.58 1.60 1.60 4.066e+003 4.705e+003 4.705e+003
3 NITRITE 1.95 1.95% 1.95 2.844e+004 2.844e+004 2.844e+004
4 NITRATE 3.53 3.47 3.47 9.250e+003 1.137e+004 1.137e+004
5 PHOSPHATE 5.93 5.408 5.88 3.876e+003 4.565e+003 4.565e¢+003
6 SULFATE 6.93 6.90 6.90 8.158e+003 1.081e+004 1.08le+004
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DATA REPROCESSED ON Mon Jul 16 10:18:38 1990

Sample Name: AUTOCALSR Date

Data rile : A:\90040979.D07

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclei: 7 Detector:

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAXK RET PEAX CONC. in REF % DELTA
NUM  TIME  NAME ug/ml AREA HEIGHT BL PEAK XRET TIME
1 1.00 FLUORIDE 1.885e+000 3.559e+004 5385 1 0 0.00%
2 1.60 CHLORIDE 2.538e+000 2.820e+004 4705 2 0 0.00%
3 1.95 NITRITE 2.394e+001 2.189e+005 28443 2 0 0.00%
4 3.47 NITRATE 2.350e+004 1.713e+005 11368 1 4] 0.00%
5 5.88 PHOSPHATE 2.342e+001 8.877e+004 4565 2 0 0.00%
6 6.90 SULFATE 2.292¢+001  2.202e+005 10811 2 0 0.00%
31.40
1.95
us
3.47 6.90
51m1j4§¥ 5.88
-2.85 T T T T i
0 2 4 6 8 10

Minutes
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*********************
Method File:
Result rile:
Sample Name:
Interface §: 1 Cycle {:
Start tipe 0

Area reject = 1000

Amount Injected 1l
**************t********

AUTOMATIC CALIBRATION UPDATE ARk K KN K Kk kK K K K

C:\WINDOWS\AI400\METHOD\SST.MET
CALDATA.R10

AUTOCAL6R Calibration Level :
8 Result File Date:

Stop time 11.50

- One DataPoint per 0.2 seconds
Dilution factor 1

PEAKS NOT FOUND IN THIS RUN

6
Wed Apr 11 11:23:42 1990

==

*************************

————---------—---—--—————----—-——-————-——-———_—————-—__——

********************

COMPONENTS FOUND IN THIS RUN KARNA R AN R A AN KRR A KRRk kK Kk

COMP COMPONENT OLD MEASURED NEW oLD MEASURED NEW
NUM NAME RET.TIME RET.TIME RET.TIME HEIGHT HEICHT HEICHT
1 FLUORIDE 1.00 1.00 1.00 1.109e+004 1.123e+004 1.123¢e+004
2 CHLORIDE 1.60 1.60 1.60 9.183e+003 9.921e+003 9.921e+003
3 NITRITE 1.95 1.95 1.95 4.948e+004 4.948e+004 4.948e+004
4  NITRATE 3.47 3.38 3.38 1.747e+004 2.203e+004 2.203e+004
5  PHOSPHATE 5.88 5.80 5.80 8.003e+003 9.238e+003 9.238¢+003
6  SULFaTE 6.90 6.85 6.85 1.695e+004 2.250e+004 2.250e+004
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DATA REPROCESSED ON Mon Jul 16 10:19:17 1990

Sample Name: AUTOCALGR Date: Wed Apr 11 11:23:42 1990
Data File : A:\90040979.D08

Method : C:\WINDOWS\AI400\METHOD\SST.MET

CIM Address: 1 System : 1 Cyclet: 8 Detector: CDM

KRR KK KK KKK KUK AN KX RAX  EXTERNAL STANDARD REPORT A AA KA A AR ANNA A KRR KA KKK KR &K &k &

Stop time = 11.50 Minutes Number of Data Points = 3450
Area reject = 1000 One Data Point per 0.2 seconds
Amount Injected = 1 Dilution factor = 1
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1l 1.00 FLUORIDE 3.629e+000 8.355e+004 11233 2 0 0.00%

2 1.60 CHLORIDE 4.889e+000 6.263e+004 9921 2 0 0.00%

3 1.95 NITRITE 4.452e+001 4.402e+00% 49476 2 0 0.00%

4 3.38 NITRATE 4.526e+001 3.689e+005 22029 1 0 0.00%

5 5.80 PHOSPHATE 4.511e+001 1.868e+00% 9238 2 0 0.00%

6 6.85 SULFATE 4.415e+001 4.727e+005 22498 2 0 0.00%
57.65

1.95
us
3.38 6.85
1.00
\_J .‘ }FQ:T
-5.23 L J T T ;
0 2 4 6 8 10
Minutes
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Samplea Name

DIONEX ¢

SETUF
L3l AN
LMES/&HCL 1~

A wid v
LMCS 7601 1-HO)

CHEDULE

Method Name

crNwindows\adl
SaNwanddows Nad
TaNwWLINndows N al
caNwinclows Nal
CoNwindows Nal
CENWLNCOWS Nl
CrNwilrddawsNal
crNwindows \al
CaNwindowsNal
CrlwindowsNad
CiNwindaows\al
CrlNwindows \ad
CrNwindows\Nal
CoNwandowsNal
CoNwincdowsNal
SNwLrCOwWsE N al
CrNwindows \Nal
CrNwaindowsNal

nor

Dt

TehwLndows Nl
e Nwandows N at
CorNwLNAdOWS

W N
cCrNwindows Nao
CrNwindowseNan
ceaNwindows Nl
CoNwandows \Nal
CrNwaindows \Nal
CorNwLnTdows Vo
CrNwindows \ad
Cor Nw L naowes Nl
CoaNwinoowsNal
CrNwancows N al
Crlwinodows Nal
CaoNW L OwWsE Nad
ceoNwandowsNad

Vel e

1
1
L
1
L
1
1
1
1
1
1
1
L
L
1
1
1
1

= CENWENDOWS NG LADONSUHEDULE N SO0 1300 . S0H




Sample .
Data CaNwindows\Nald0ooNdata\NYOOg4 L2000 a0l

Ca\windows N alF00Nme thoo Nt

Me thocd

R RCRRON KON CE OO KRRk X TERNAL

Glhart
Muimioe e
Nreareject
Saoun

minuktes

ITnjected i lution

I SHATEs

MU

FETGHT Lo Fiak )ET T LME

1

oy

4

0.44

-(1.05

FLUORTDE 7. 169e--000
404 e 00
L BOYe+O00

SO T W o N

O, QOGO+ 000

&HLBBYe--001

SULFATE

—_—
———




o Bample Names BLANE

Vo Data File CraNwINdows\Nald400Ndata\NFoO4 1200, dom
H

'

1

»z

Me thod CrNwindows\NalidOONmethod\Nesst.met
CIrM Address: 1L System @ 1 Cycledl: o

YRR 1!

S SRS S ELF ST EEES SETS & S

Start Time = O.00 minutes Stop time = 11.%0 Minutes
Number of Data Foints = 3450 Orie Data Pownt per 0.2 seconds
Grrsareject = 1000

dmount Injected = 1 Dilution vactor = 1

FE&kE RET FEAE. CONC.  ir REF LoDELTA
NUM TIME INAME. te) /ml AREA HETGHT BLoFESED BET TIME

0.15
1.40

pemm——
——

[y
[ 4}
=

|
Ly _\\I \\_ o -~ ~ r“-""\\“n- \\ tr— f‘nﬁ‘—"“‘-\.\'

-0.02 {

Minutes
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L&

Vo Sample Names S/601L1-HD FAalG

D Data File doCrNwindows\NaldooNdata\KoO4 13200 ok
T Method docaNwindows\NaldOONmethood N ss

VCIM Address: 1 Syslem @01 Cye leds

Thu “Apre

Detector: CDHM

AR KRN EFF AR KKK EXTERMAL STANDARD KLE
Start Time = Q.00 minutes Hlop time = 11,50
Number of Data Foints = 2490 Une Data Foint

Nreareject = 1000

Amount Injected = 1 Dilution factor = 10Q1

FEAK RET FEAL CONC. in
NUM  TIME — NAME wg/ml

1 1.00 FLUORIDE 5L 450er001
2 1,60 CHLORIDE 7. 2881001 7. 890e+00% LEGE
TOELS7 NITRATE BL9GEer002 . 947et004 EO0G
4 &.17 FHOSFHATE S.8LEe+002  PL004e 004 LO&O
S 7.18 SULFATE BL76Lle+002 B A%

7o DELTA
HETGHT . FET T e

1
1 W
1 )

P - .
ail L . fu

D 004} 2064 W 4.7

[
RS
=J

1.00

50 | | |
\k | N

,f |
W \uf"\q \\__M J ,,/ \

[ S

-(1.34 ' ' ' ' f
0 2 4 6 3 10
Minutes
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i Tl S

VoSample Name s
Vo Data File DoCaNwWINdowsNaLd40oNdataNeoO41 200 . a0
v Method DocaNwiAndows Nal400Nmethod\Nsstomet

+ -

:

CIM Nddress: G

Cime = 11,590 Minutes
sconds

Start Time =  0.00 minutes Stop
LY 2 Y S Y e e o ey e - y

Mumber of Data Faints = 3490 One Data Foint per 0.2

Nresreject = 1000

Amount Injected = 1 Dilution factor = 1

FEAE RET FE A CONC. in COREF 1‘){.‘-4‘_“:?‘{»_\
NUM - TIME NAME e /ml ARE A FETGHT Bl FESE RET T IME

368

usS

T T t 1

-0.93 o *
0 2 4 8 8 10
Minutes
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Sample Name: 427 Date: Thu Apr 12 11:58:05 1990
Data File : 90041200.DO05

Method : c:\windows\ai400\method\sst.met

CIM Address: 1 System : 1 Cycle#: 5 Detector: CDM

kkkkkkkkkkhkhkkkkhkkhkkkkkx EXTERNAL STANDARD REPORT **kkkkhkkhkhhkhhkhkhhkhkhkhkkhkhkk

Start Time = 0.00 minutes Stop time = 11.50 Minutes

Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000 /
Amount Injected = 1 Dilution factor = 101

PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME
1 1.02 FLUORIDE 1.721e+001 2.872e+003 465 1 0 1.67%

2 1.95 NITRITE 1.019e+002 7.122e+003 1007 1 0 0.00%

3 3.60 NITRATE 3.302e+002 2.127e+004 1719 1 0 6.40%

4 7.18 SULFATE 2.159e+001 1.501e+003 91 1 0] 4.87%
1.91

3.60
|
1.95
us
1.02

-0.19 t t t 1 }

o 2 4 6 8 10
Minutes
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Tt 12 121

o le Main e

]

1] g ..

Vo Data Fille s Nwindows\aldOoNdataNgOO4L200.d08
, Cr\windows\NardOONmethodNsst.mat

: Hystem @ 1 Cwyoled:

et hoc i
CIM Address:

FKKCACRE RO KK K ROR BOK HOK R KK KK K

EXTERNAL

Minutes
QL2 seconds

time = 11.50
Data Foint perr

Gtop
Oine

Start Time = 0.00 minutes
Flumber of Data Foints =
Areareject = 1000

Amount Injected = 1

HAH0

Dilution tactor 101

FEAE RET PEAK CONC. in REF

MUM TIME  NAME e/l AREA FIETGHT BL FEAR
1 1.00 FLUORIDE 1. 5589e+001 41 1 0
2 1.9% NITRITE 1. 088e+00R LOHG

3 NITRATE L ABT er00R LEOB

SULFETE 2L EEOE+00L 1y

Lo &0 000

4 7.1

2.00

1.95

W P -
‘/J WU - _\1

RET

%oODELTEH
T LME

OO0
(I NINEA
¢ O
G4 .G57 %

i
-114 !
U 2 4 5 3 10
Minutes
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Sample Name: 429S
Data File

Method

90041200.D07
c:\windows\ai400\method\sst.met

Date:

Thu Apr 12 12:22:35 1990

CIM Address: 1 System : 1 Cyclet: 7 Detector: CDM
kkkkkhkkkkkkkkkkkkkkkk*kx EXTERNAL STANDARD REPORT *kkkkkkkkkkkhkkhkkkkrkhkhkk
Start Time = 0.00 minutes Stop time = 11.50 Minutes
Number of Data Points = 3450 One Data Point per 0.2 seconds
Areareject = 1000
Amount Injected = 1 Dilution factor = 101
PEAK RET PEAK CONC. in REF % DELTA
NUM TIME NAME ug/ml AREA HEIGHT BL PEAK RET TIME

1 1.00 FLUORIDE 2.921e+002 6.771e+004 8669 2 0 0.00%

2 1.60 CHLORIDE 3.943e+002 4.826e+004 7505 2 0 0.00%
3 1.95 NITRITE 3.480e+003 3.366et+005 39647 2 0 0.00%

4 3.38 NITRATE 3.747e+003 2.932e+005 18071 1 0 0.00%

5 6.02 PHOSPHATE 3.360e+003 1.356e+005 6632 2 0 3.74%

6 7.07 SULFATE 3.335e+003 3.435e+005 16122 2 0] 3.16%
45.29

1.95
us 3.38
7.07
1.00
1.4o 6.02
J /\
.4_13 T T T T i
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DATH REFROCESSED ON Thu fAor 12 14027042 1550

Saunp e Na &L LHO Deate:
Data File 2 CENWINDOWSENATAOONDATANYQO-S46% , DOL
FMethadd o CoNWINDOWSENSLTAQONMETHODNSGST DMET

CIM Address: L System @ 1 Cye e

R R RORKOKOK ROK KRR OR R OE X KKK K

im L

EXTERNAL STANDARD  REFQORT FAREERERRKAR A KR AR KRR AR R LKA K 4

Stoap time = 11.350 Minutes MNumber of Data Foilnts
Area reject = 1000 One Data Foint ¢ SR

Q.2 weconas
Amount Injected = 1 Dilution factor

FEAE.  RET FEAE CONC. in
NLIM TIME NEAME we/ml

% DELTA
BET TTAE

1 1.00 FLUORIDE 9.459%0e-001 9.806e+00%
e 1.60 CHLORIDE 7. 267001
= 2008 NITRATE bl QOO
< 618 FPHOSFHATE D e 6OHY000
a 7.18 SULFATE DLV 241000

x O]

1 () 000

1 9] (R4
1 0 NG LA
W O by w14
w Q) gty /77

{‘ 7.18

|

- 1.00 }
us

| 1.60

6.18

P
w
o

0 2 4 X g 10
Minutes
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Analytical Batch

Las SecMent SeriaL #:F0417

Customer I1D:89-070

I NSTRUMENT WB39937 Total Qrganic Carbon from water
digestion.
Procepure / Rev LA-344-105/A-3
TEcHNOLOGIST E. Colvin
Date March 27, 1990
TEMPERATURE N/A
Starting TiMe 0830
Enping TiMe 1130
CHEMIST R. E. Brandt
DescripTION Las ID Descriprion Las ID
1 Initial LMCS Check Std. FO426 12
2 Reagent Blank F0438 13
3 | sampie 89-070 F0427 14
4 Duplicate Sample 89-070 FO428 15
5 Spike of Sample 89-070 FO429 16
6 Final LMCS Check Std. F0430 17
7 18
8 19
9 20
10 21
11 22
Privary Book # Secono Book # Tuiro Bk# FinaL Vor.
Stanoarp  Tyee & Avicuor VoL. & Avtouor Vou. & Avcar.Vor.! oF Stp.
LMCS Check Std. 70C11C/200ul 2.2ml
Spike B0OC11/200ul F0427/200ul 0.5 ml

SST-102 Rev. F 9/7/90
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COULOMETER ANALYS TS FREEORT
TICTOR Rewv. O

Dample:  F-424 Date: OZ-27-19%90 Tiincs LQ: 0120

Elant: = 428217 Cample Silze = 200 Dilution Factor = 11
Z Didferencoe = 10 ML Readings = 7 Mot Readingas = 7

== Reading =

= Analyel s Time o C Cowl ometor = oD e o
1 L.01 0,00 Qo

W]

-

2 2001

LOG.L G0

Z.01 47,030

i} 4,01 B0

[0 I

& .0l GaL Lo Sl
o &.0l 5500 L. &

wded w

7 V.0l UL T0 L.

CONLT e TL0GOTLIA (1 YA 200 ) s U004

gl Carbon

.y my e

CS5.7 = Z.000314 ) 1L Y /¢ 200 ) (19 = 2A1EA402 Mol ar Carbon

oAl e

Hampl e Rurn Ty
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BLANE WOLUE = 2/ 77,0050 = QR
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]
\

COULOMIEETER ANALYSTS RE
TLCTOL Nov.e Q

Sample: F-1I9 Date:  OI-27-1990 Time:s 09444 50

Blank = N/A Sample Size = 200 Dilwtion Mactoe = 1
“oDifforence = 10 Mim Readings = 7 Place Roeaclings = 7

M

e [Radd m )
1

Coul ometer oDt ferenoo o

Q. Q0 TV

T ez

2 20l 1,00 TG, G

Sa0d 1056

4 4.01 w00 25,00

W m

] G.01 JERpsA) 1720 G

7 7.01 SO0 LS. GG

g Sk rute

-

Saimple Run In

QOOTZG_



Samples F-427 Dater OZ-D7-1990 Ti ey 10: 10027

Blamk = 428217 Sample Size = 200  Diluation Factaor
Z Ditference = 10 Mirm Readings = 7 Mase Roeadings

= Reading s Analysis Tiimne Coul omaetoer
1 1.0l OO0 ARWIY,

~ .

= DLl 1.¢

LOC. GO

! .01 D70 D96

J .01 AW 13, 1C

3 a0l ELT70 L. 43t

G H.0l 420 11,90

7 7.01 4. 50 b a7

i

—

A5 — 3000

YO 1.1 )/ 200 ) = GLEAGT

Ao/ Carbon

CALD ~ ZL000T4 )0 1.1 )/ 200 ) (1) = &H.87744

Ploal aar Carban

Sample Run By: Goone
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Sawmplaz

Blanl: = 4280217

VA

Difference

= Reading

" od

4.5
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1
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o
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OO

et .

L0007

Yo

» (

10

1.1

1.1

COULOMETEFR ANMLYSTS

Analyvais

L.od

Eo01

.01

H.01

.0l

J.01

1/ 002

Y/ (2

TLCTOC Riav. O

Ti g T 18207

[ates

D lutaon IFoctor
Mar Readings = 0

Seaunpl o Slze

Min Readings ==

Conad omet op = 7o Dit Ao enoe

U Ul I,

Tid e

' S e
|, G 100, O

2.7 D9LETE

SLTO

4.10 7.7

00 ) = L 28130

5 g/ Carbaon

0 ) (1D = bH.BYEA4

Od Molar Carbon

Bample Run By: 0200268



Sample:s g 229

Elank
2 Difference

1

~

119.1 - 7022

119.1 -

DLR9R022
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CAZRE2LE

Neadi Q) s

COULOMETIZR ANALYSIS
TICTOC Rev., O

REFORYT
Date: FE-RT7 1990

Gampl e Size = 200

10 Min Readings = 7 I

Analyais Time Coul oimetaor

1.0l

OO0

2.0l T, T

Ta01 101010

G.01 TLS 8

.l L1720

7.0l 119,10

YO Lol Y/ 200 ) = HIEARSEG

YO 1.1 /¢ 200

) (1)

Sample Rur Tiy:

Time

DLt o

RN RS 4E-00

s 102 E0: 40

Factor =
Posadinegs = 7

LoD Gareno e

[RIIY

.16

T

1.0l

/L Carbon
Maléar Carbon
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COULOMETER ANALYSIES REFORT
TICTOC Rev.e O

Sample: [F-420 Date: OQIE-27-1990 Time: 1024245

‘Blank = 4258217 Sample Sire = 200 Dilution Factor = 11
L Difference = 10 Min Readings = 7 Floce Readings = 7

H

-------- Reading ==== Analysis Time wwm=s Coul omneter Lo Didterenca s
1 1.01 QL O0 (I

2 2.01 O 100,00

T
~
t

= a0l A&y 50 21,94

4 4.01 S1.00 G.oo

o .01 SEL10

o Ho 0l LAY 2

'
B
+3

7 7.01 BEHL 20 1263

S50 - 20999896 ) (11 )/ 200 ) = DOBT71006 g/l Carbon

S5.2 - 2.9998946 ) ( 11 )/ 200 ) (17) = DEODBCGE Malar Carbon

E NN o

Sample FRun By: BOO2E
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ACID DIGESTION TEST RESULTS
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Analytical Batch
Las SecMent Seriat #: FO0417 Customer ID: 89-070
INSTRUMENT WB39939 ICP
Proceoure /Rev| LA-505-151/A-0 Acid Digestion
Tecunorocist | J. A. White No inter-element corrections
were performed on this data.
Date August 21, 1990
Spike was prepared incorrectly
Tewperature | N/A and will not be reported.
Starting Time| 0740
Enoing Time 1315
Cremist S. A. Jones
DescripyIoN Lag ID Description Las ID
1 Initial LMCS Check Std N/A 12 | Final LMCS Check Std N/A
2 Reagent Blank F1228 13
3 Sample 900082 1205 14
4 Duplicate Sample 900082 F1206 15
5 Spike Sample 900082 F1231 16
6 LMCS Check Std N/A 17
7 Reagent Blank FO583 18
8 Sample 89-075 F0552 19
9 Duplicate Sample 89-075 F0553 20
10 Sample 89-070 F0432 21
11 | Duplicate Sample 89-070 FQ433 22
Stanparo Type Primary Book # Secono Book # Thiro Book # FinaL Vou.
& Atiouor VoL. & Actouor VoL. & Actauor Vor. ofF STp.

LMCS Check Std 78C11272/3.0 mL 87B38D/3.0 mL 77C11Y/3.0 mL 3.0 mL
Spike 78C112/5.0 mL 87838D/5.0 mL 77C11Y/5.0 mL

spike cont. 900082/0.5912 g 50.0 mL

§S5T-102 Rev. | 10/2/90 Interim




ICP Results DATA SUMMARY

Acid Digested Standard NONE
Date Analyzed: AUGUST 21,1990 Reagent Blank F583
Procedure: LA-505-151/A-0 Sample 089070 F432
Analyst: J.A.WHITE Duplicate 089070 F&33
Digestion Acid Digestion Spike of 900082 fadald NONE
Procedure: LA-505-159/A-0 Acid Digested Standard NONE
Standard Reagent Sample Sample Standard
Recovery Blank Duplicate Recovery
% ppm ug/g ug/g %
Aluminum 101.91% 1.01 134047 138868 102.53%
Antimony 101.00% 0.05tLT 1065 LT 1492 101.89%
Arsenic 107.25% 0.00 LT 215 LT 244 LT 107.84%
Barium 105.05% 0.03 169 166 105.50%
Beryllium 101.53% 0.00 LT 4 LT 5LY 102.13%
Bismuth 105.54% 0.08 LT 7660 7283 108.40%
Boron 105.11% 0.06 94 LT 106 LT 105.80%
Cadmium 100.18% 0.00 LT 29 LT 38 LT 103.71%
Calcium 100.79% 1.05 942 956 101.57%
Cerium 98.21% 0.22 2352 2473 100.70%
Chromium 101.50% 0.03 1306 1245 1046.15%
Cobalt 101.16% 0.00 LT 62 LT 44 LY 103.80%
Copper 100.86% 0.06 204 LT 214 LT 101.22%
Europium 100.12% 0.00 54 56 100.38%
Iron 103.34% 0.77 21473 34058 105.69%
Lanthanum 97.12% 0.02 LT 307 300 97.16%
Lead 107.16% 0.09 2501 2942 108.02%
Lithium 99.67% 0.01 85 97 97.75%
Magnesium 103.59% 0.23 3262 3077 105.28%
Manganese 100.43% 0.03 9208 8516 102.71%
Mercury 103.11% -0.03 LT -346 LT ~339 LT 105.84%
Mol ybdenum 99.39% 0.00 LT 96 106 99.48%
Neodymium 99.23% 0.15 LT 1534 LT 1302 LT 101.54%
Nickel 99.26% 0.01 LT 3n 324 102.41%
Potassium 100.99% 0.52 3060 LT 3027 LT 103.98%
Samar ium 105.74% 0.27 2962 3127 109.96%
Selenium 97.62% 0.06 LT 1703 1507 97.96%
Silver 95.18% 0.01LT 166 LT 177 LT 94.40%
Sodium 101.01% 0.70 81120 79479 101.33%
Strontium 101.15% 0.01 1257 1219 101.70%
Tantalum 98.04% 0.03 LT 359 LT 347 LT 98.57%
Thallium 97.89% 0.17 4339 4313 98.94%
Thorium 101.66% 0.14 1805 1949 102.39%
Tin 99.54% 0.02 176 LT 183 LT 101.84%
Titanium 104.05% 0.14 226 240 103.61%
Uranium 103.40% 1.08 LT 38459 37872 107.99%
Vanadium 96.93% 0.01 LT 231 242 96.75%
Zinc 101.14% 0.09 274 462 102.74%
Zirconium 99.10% 0.03 460 445 98.99%
Dilution 1.00 101 101
Factor

LT: Less Than
*%* There was an error in the preparation of the spike. NC: Not Calibrated
NOT CALC: Not Calculated
133 # Instrument Standards Outside Control Limits




134

Analytical Batch

Las SecMent SeriaL #:F0417

Customer ID:89-070

INSTRUMENT N/A ég%ﬂ} 2#1#988%(7)8
Proceoure /Rev LA-505-159/A-0
TECHNOLOGIST Janice A. White
Date April 26, 1990
TEMPERATURE N/A
StarTING TIME 0800
Enping TiMe 1530
CHEMIST S. A. Jones

DescripTION Las ID DescrIPTION Las ID
1 Reagent Blank FO583 12 Spike of Sample 89-075 FO554
2 Sample 89-076 FO576 13
3 Duplicate Sample 89-076 F0577 14
4 Spike of Sample 89-076 FO578 15
5 Reagent Blank FO439 16
6 Sample 89-070 FO432 17
7 Duplicate Sample 89-070 F0433 18
8 Spike of Sample 89-070 FO434 19
9 Reagent Blank FO559 20
10 Sample 89-075 FO552 21
11 Dupilcate Sample 89-075 F0O553 22

PriMary Book # Secono Book # Triro Bx# Finae Vot.

Stanoaro Type & Avctauor Vou. 8 Aviauor Vou. & Arar.VoL.| of Stw.
Spike 78C11K/5 mL 82B38G/S mL 77C11J/5 mL 50.0 mL
LMCS Std. N/A

§ST-102 Rev. F 9/7/90

Interim




ICP Results RAW DATA SUMMARY

Acid Digested Standard NONE
Date Analyzed: AUGUST 21,1990 Reagent Blank F583
Procedure: LA-505-151/A-0 Sample 089070 F432
Analyst: J.AWHITE Duplicate 089070 F433
Digestion Acid Digestion Spike of 900082 kel NONE
Procedure: LA-505-159/A-0 Acid Digested Standard NONE
Standard Reagent Sample Sample Standard
Recovery Blank Duplicate Recovery
ppm ug/g ug/g
% %
Aluminum 101.91% 1.01 134047 138868 102.53%
Antimony 101.00% 0.051L7 1065 LT 1492 101.89%
Arsenic 107.25% 0.00 LT 215 LT 244 LT 107.84%
Barium 105.05% 0.03 169 166 105.50%
Beryllium 101.53% 0.00 LT 4 LT 51T 102.13%
Bismuth 105.54% 0.08 LY 7660 7283 108.40%
Boron 105.11% 0.06 94 LY 106 LT 105.80%
Cadmi um 100.18% 0.00 LT 29 LT 38 LT 103.71%
Calcium 100.79% 1.05 942 956 101.57%
Cerium 98.21% 0.22 2352 2473 100.70%
Chromium 101.50% 0.03 1306 1245 104.15%
Cobalt 101.16% 0.00 LT 62 LT 44 LT 103.80%
Copper 100.86% 0.06 206 LT 216 LT 101.22%
Europium 100.12% 0.00 54 56 100.38%
Iron 103.34% 0.77 21473 34058 105.69%
Lanthanum 97.12% 0.02 L7 307 300 97.16%
Lead 107.16% 0.09 2501 2942 108.02%
Lithium 99.67% 0.01 85 97 97.75%
Magnesium 103.59% 0.23 3262 3077 105.28%
Manganese 100.43% 0.03 9208 8516 102.71%
Mercury 103.11% -0.03 LT -346 LY -339 LT 105.84%
Mol ybdenum 99.39% 0.00 LY 96 106 99.48%
Neodymium 99.23% 0.15 LT 1534 LT 1302 LT 101.54%
Nickel 99.26% 0.01 LT 3n 324 102.61%
Phosphorous 65.78% # 0.15 1498 1541 103.15%
Potassium 100.99% 0.52 3060 LT 3027 LY 103.98%
Samarium 105.76% 0.27 2962 3127 109.96%
Selenium 97.62% 0.06 LT 1703 1507 97.96%
Silicon 89.68% # 2.461 3748 4053 89.92% #
Silver 95.18% 0.01 LY 166 LT 177 LT 94.40%
Sodium 101.01% 0.70 81120 79479 101.33%
Strontium 101.15% 0.01 1257 1219 101.70%
Sul fur 85.84% # 0.16 1055 1188 99.66%
Tantalum 98.04% 0.03 LT 359 LT 347 LT 98.57%
That lium 97.89% 0.17 4339 4313 98.94%
Thorium 101.66% 0.14 1805 1949 102.39%
Tin 99.54% 0.02 176 LT 183 LT 101.84%
Titanium 104.05% 0.14 226 240 103.61%
Tungsten 68.46% # 0.01 LT 361 LT 287 LT 68.83% #
Uranium 103.40% 1.08 LY 38459 37872 107.99%
Vanadium 96.93% 0.01 LY 231 242 96.75%
2inc 101.14% 0.09 274 462 102.74%
Zirconium 99.10% 0.03 460 445 98.99%
Dilution 1.00 101 101
Factor

LT: Less Than
There was an error in the preparation of the spike. NC: Not Calibrated
NOT CALC: Not Calculated
# Instrument Standards Outside Control Limits

RN
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Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samar ium
Selenium
Silicon
Silver
Sodium
Strontium
Sul fur
Tantalum
Thaltium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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ICP

Results

Date Analyzed:
Procedure:
Analyst:
Digestion
Procedure:

RAW

AUGUST 21,1990
LA-505-151/A-0

J.AWHITE
Acid Digestion
LA-505-159/A-0

DATA

Acid Digested Standard

Reagent Blank
Sample 089070
Duplicate 089070
Spike of 900082

*hK

Acid Digested Standard

Digestion

Standard
Starting Recovery
LMCS
Instrument %
Standard
ppm
SST-1 SST-2 SST-3 101.91%
101.00%
10.19 107.25%
10.10 105.05%
21.45 101.53%
10.51 105.54%
4.06 105.11%
5.28 100.18%
10.51 100.79%
10.02 98.21%
10.08 101.50%
9.82 101.16%
10.15 100.86%
10.12 100.12%
10.09 103.34%
5.01 97.12%
10.33 107.16%
4.86 99.67%
5.36 103.59%
9.97 100.43%
10.36 103.11%
10.04 99.39%
10.31 99.23%
9.94 99.26%
9.92 65.78% #
9.93 100.99%
6.58 105.74%
10.10 97.62%
5.29 89.68% #
19.52 95.18%
8.97 101.01%
4.76 101.15%
10.10 85.846% #
10.12 98.04%
17.17 97.89%
9.80 101.66%
19.58 99.54%
25.42 104.05%
4.98 68.46% #
10.41 103.40%
6.85 96.93%
25.85 101.14%
3.88 99.10%
10.11
9.9
1.00 1.00 1.00

Reagent
Blank

Weight
Volume
Sample

Dilution

ppm

pard

wn

LT
LT

O O O -
N
o

o

LT
LT

[+

o

.
OOOO&OOO

o

LT

o
wn

oLT

~Noooonmn
o

.02 LT

3 LT
oLy
LT
LT

6 LT

LT

Three
Ppm

Page 1 of

NONE
F583
F432
F433
NONE
NONE

0.0095 g/mL
0.48 g
50.00 mL
Sample Sample
Dilution

One

PP

Dilution
Two

ppm

1278.00
10.15
2.05
1.61
0.04
73.03
0.90
0.28
8.98
22.43
12.46
0.59
1.94
0.52
204.72
2.93
23.84
0.81
31.10
87.79
-3.30
0.92
14.63
3.54
14.28
29.18
28.24
16.24
35.73
1.58
773.40
11.98
10.06
3.43
41.37
17.21
1.67
2.16
3.44
366.67
2.20
2.61
4.38

101.00

LT

LT

LT

LT

LT

LT

LT

LT

LT

LT



Aluminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Molybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Sitver
Sodium
Strontium
Sul fur
Tantalum
Thallium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
2inc
Zirconium

Dilution
Factor

138

ICP Results

Digestion
Weight
Volume
Sample

Duplicate

Dilution
Three

ppm

0.0101 g/mL

0.50g
50.00 mL
Sample
Duplicate D
Dilution
Two
ppm

Sample
uplicate
Dilution

One
ppm

1398.40
15.02
2.45 LT
1.67
0.05 LY
73.34
1.06 LT
0.38 LT
9.63
24.91
12.54
0.46 LT
2.16 LT
0.56
342.96
3.02
29.62
0.98
30.99
85.75
“3.41LT
1.07
13.11L7
3.26
15.51
30.48 LT
31.49
15.18
40.81
1.79 L7
800.35
12.27
11.97
3.50 LT
43.43
19.63
1.84 LT
2.42
2.89 LT
381.37
2.43
4.65
4.48

101.00

RAW

0.0118 g/mL
0.59 g
50.00 mL

Spike of

Sample
Dilution
Two

ppm

DATA

Acid
Digestion
Standard
Recovery
% %

Spike
Recovery

*kn NA
spike NA
wWas not NA
prepared NA
correctly NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

SST-1

10.19
10.55
10.58
10.37
10.16
10.07
10.42
10.38
10.12
10.57

9.78

10.53
10.27

10.15

10.24

10.40

10.13
10.17

5.09

10.27

1.00

Page 2 of 3

$ST-2

5.42

4.86
5.40

5.50

4.72

25.60

27.00

Ending
LMCS
Standard

ppm
SST-3
10.25
21.57

4.09

10.58
9.95

10.32

19.59
8.99

19.93
9.86
19.79

10.36
6.88
3.87
9.90

1.00



Atuminum
Antimony
Arsenic
Barium
Beryllium
Bismuth
Boron
Cadmium
Calcium
Cerium
Chromium
Cobalt
Copper
Europium
Iron
Lanthanum
Lead
Lithium
Magnesium
Manganese
Mercury
Mol ybdenum
Neodymium
Nickel
Phosphorous
Potassium
Samarium
Selenium
Silicon
Silver
Sodium
Strontium
Sulfur
Tantalum
Thatlium
Thorium
Tin
Titanium
Tungsten
Uranium
Vanadium
Zinc
Zirconium

Dilution
Factor
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ICP Results

Standard
Recovery

%

102.53%
101.89%
107.84%
105.50%
102.13%
108.40%
105.80%
103.71%
101.57%
100.70%
104.15%
103.80%
101.22%
100.38%
105.69%

97.16%
108.02%

97.75%
105.28%
102.71%
105.84%

99.48%
101.54%
102.41%
103.15%
103.98%
109.96%

97.96%

89.92%

94.40%
101.33%
101.70%

99.66%

98.57%

98.94%
102.39%
101.84%
103.61%

68.83%
107.99%

96.75%
102.74%

98.99%

Spike
Standard
LMCS

ppm

added

50.
10.
50.
.00
10.
50.
.00
10.
10.
10.
10.
10.
10.
10.
10.
50.
50.
10.
10.
10.
25.
50.
10.
10.
50.
25.
10.
50.
50.
10.
25.
10.
50.
50.
50.
50.
50.
50.
25.
50.
10.
10.
50.

10

10

00
00
00

00
10

00
00
00
00
00
00
00
00
10
10
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
10
00
00
00
10
00
00
00

Spike
Standard
ID

Book

#

DATA

LMCS
Standards
Values

ppm

SST-1 §ST-2  $S7-3

10.

10.

10.
10.
10.
10.
10.
10.
10.

10.

10.

10.
10.

10.
10.

10.

10.
10.

10.00
00
20.00
00
4.00
5.00
00
00
00
00
00
00
00
5.00
00
5.00
5.00
00
00
00
10.00
10.00
00
00
10.00
00
5.00
20.00
10.00
5.00
00
00
20.00
10.00
20.00
25.00
.00
10.00
10.00
25.00
4.00
.00
10.00

Page 3 of 3

LMCS
Standard
IDs

Book

#
78C11-2
87838-D
77¢C11-Y



ICP Calibration Report

Procedure: LA-505-151 Revision: A-0
Instrument: WB39939 '
Technologist: J. A. White

Date: August 21, 1990

Calibration Standards for ICP Program "SST"

Element Standard Element Standard
Aluminum SST-3 Antimony SST-4
Arsenic SST-4 Barium SST-2
Beryllium SST-2 Bismuth 58T-4
Boron SST-3 Cadmium SS8T-2
Calcium SsT-2 Cerium SST-5
Chromium SST-2 Cobalt S58T-2
Copper SST~2 Europium SST-5
Iron SST-2 Lanthanum SsST-5
Lead SST-4 Lithium SST-1
Magnesium SST-2 Manganese SST-2
Mercury SST-3 Molybdenum SST-3
Neodymium SST-5 Nickel SST-2
Phosphorous SST-3 Potassium SST~1
Samarium SST-5 Selenium SST-4
Silicon SST-3 Silver 58T-2
Sodiun SST-1 Strontium SST-2
Sulfur SST-3 Tantalum SST-3
Thallium SST-4 Thorium SST-4
Tin SST-4 Titanium SST-3
Tungsten SST-3 Uranium SST-4
Vanadium SST-2 Zinc SST-2
Zirconium SST-3

ICP Standard Formulations

SST-0:
Calibration blank, 1 M ultrex HNO3.

SST-1:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:

Li LiCO; 10,000 ppm in 5% HNO, Lot# 14394A

K KNO, 10,000 ppm in 5% HNO, Lot# 14379A

Na NacC 10,000 ppm in 5% HN83 Lot# 14400A
200 nmL of stanaard made by combining 25 mL HC1/HNO,; mixed acid, 1
mL each single element standards, and water.
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SST-2:
Stock solutions from VHG 1labs, Inc., 180 Zachary Rd. #5,
Manchester, NH 03103. Mixed element standards as follows:

SM-10 Li, Na, X, Rb, Cs, Be, Mg, Ca, Sr, & Ba 100 ppm
Lot# 0-119A
SM-20 vV, ¢Cr, Mn, Fe, Co, Ni, Cu, 2Z2n, Ag, & Cd 100 ppm

Lot# 0-119B
50 mL of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO3.

SST-3:
Stock solutions from AESAR/John Mathey Inc., Seabrook, NH 03874.
Individual element solutions as follows:
Al Al 10,000 ppm in 10% HCl Lot# 9-053A
B H3B08 10,000 ppm in 1% NHﬁOH Lot# 9-335A
I

Hg Hg 10,000 ppm in 5% HNO ot# 8-656S

Mo Mo 10,000 ppm in 5% HCi Lot# 9-159T

P P 10,000 ppm in 5% HNO3 Lot# 9-160A

Si Si 1000 ppm in KOH Lot# 086DM Spex Industries, Edison, NJ
s (NH,),S0, in H,0 Lot# 9-231M

Ta Tacl5710,000 ppm in 5% HCl/tr HF Lot# 9-335M

Ti Ti 10,000 ppm in 5% HF Lot# 9-079EE

W W 10,000 ppm in 5% HF/tr HNO, Lot# 8-685L

Zr  ZrCl,0 10,100 ppm in 5% HCl iot# 9-078G
50 mL, of each mixed standard are added to a 250 mL volumetric flask
and diluted to volume with 1 M HNO33.

SST-4:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-50 Ga, In, Tl, Ge, Sn, Pb, As, Sb, Bi, Se, Te, Th, & U 100
ppm Lot# 0-119D
Solution is used directly for calibration.

SST-5:
Stock solution from VHG labs, Inc., 180 Zachary Rd. #5, Manchester,
NH 03103. Mixed element standard as follows:
SM-60 Sc, Y, La, Ce, Pr, Nd, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tn,
Yb, & Lu 100 ppm Lot# 7-165F
50 mL of SM-60 is added to a 250 mL volumetric flask and diluted to
volume with 1 M HNO,.



ICP Calibration August 21, 1990

Sample name :
Frogramme :
NAME MV INT
AL 1.71
SB 0.32
AS 1.03
kA 4.57
BE 0.57
K1 3.46
B 4,37
con 2.33
CA 0.49
CE 5.73
CK 1.59
co 0.87
cu 2.99
EU 4.30
FE 1.30
LA 0.43
FB 0.25
LI 4,35
MG 0.43
MN 0.76
HG 2.76
MO 1.53
ND 9.13
NI 3.11
P 1.17
{ 3.68
SM H.52
SE 1.63
S 3.27
AG 4.50
NA 7.00
SK 3.96
S 0.69
TA 3.66
TL 3.59
TH 1.66
SN . 1.31
Tl 3.58
"] 2.67
u 5.87
V1 3.44
ZN 2.25
YA 4.83
Sample name H
Progqramme H
NANE MY INT
CR 191.06
LI 543.23
K 15.28
NA 89.56

SST0
SST

8ST1
S8T

21-aug-90

21-Aug-90

11:09:51

11213256

142




143

ICP

Calibration August 21, 1990

Ganple name . S6TR

Programme ¢ SST 21-Aug-90 11:15:52 l

NANE MV INT RSD %

BA 330.32 0.8%5 f

HE 509.74 0.86 i

(1] 357.80 0.70 !

ca 473.63 0.86 |

co 55.55 0.76 i

cu 111.89 0.81 :

FE 90.27 0.84 |

M1 509.28 0.77 !

MN 292.95 0.81 |

NI 166.43 0.58 :

AG 151.54 0.74 ;

SR 637.97 0.82 |

V1 135.19 0.28 i

ZN 756.95 0.63 ;

Sanple name ! §STI3 '

Praogramme i SST 21-Aug-90 11:18:31

NAME MV INT RSD I

AL 21.91 1.02

B 697.12 1.13 }

HG 496.04 0.68

HO 326.54 1.00 (

P 44.79 1.02 )

S1 95.09 0.11 [

S 41.35 1.21 [

TA 150.55 0.86

TI 490,09 1.15 ’

¥ 158.14 0.74

ZR 184.90 1.09 ’
(

Sample name : S5T4 r

Frogramme : SST 21-Au3-90 11:20:46 [

NAME MV INT RSD [

SB 2.40 0.69

AS 34.64 0.43

BRI 36.56 0.45%

B 1.42 0.39

SE 15.94 0.60

TL 12.61 0.2

TH 7.58 0.42

SN 81.26 0.58

u 8.39 0.06

Sample name :. SSTS

Programme I SST 21-Aug~90 11:23:09

NANE MV INT RSD

CE 19.03 0.37

EU 446.02 0.69

LA 8.24 0.65




ICP Calibration August 21, 1990

Sample name s SSTS
Frogramme : 48T 21-Aug-90 11:23:09
NAME MV INT RSD
CE 19.03 0.37
EU 446.02 0.69
LA 8.24 0.65
ND 46.56 0.30
s 15.47 0.40
Programme name : 8ST Channel rname : AL Folynomial type : CC
Curwve Min Int Max Int Curve Coefficients
co Cl €2
CKV1 1.6264 23.003 -0.4238S3E+01 0.24757BE+01
Programme name 2 SST Channel name : Skl Polynomial type t CC
Curve Min Int Max Int Curve Coefficients
co Cl c2
CkV1 0.308l1 2.5175 -0.391077E+01 0.120579E+02
Programme name : SST Channel name : AS Polynomial type 2 CC
Curve Min Int Max Int Curve Coefficients
co c1 c2
CRV1 0.9801 36.371 -0.767442E+00 0.743885L+00
Programme name : SST Channel name : BA Polynaomial type : CC
Curve Min Int Max Int Curve Coefficients
co c1 c2
CRV1 4.34393 367.83 -0.264589E+00 0.578463E-01
Frogramme name : SST Channel name ! BRE1l FPolynomial type = CC
Curve Min Int Max Int Curve Coefficients
i co . Cl cz2
} CRV1 0.5428 535.22 -0.224419E-01 0.392799E-01
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ICP Calibration August 21, 1990

Frogqramme riame ! SST Channel name

Curve Min Int Max Int
co

CrV1 3.2914 38.393 -0.261684E+01

Programme rniame ¢ SST Channel riame

Curve Min Int Max Int
co

CRV1 4.1559 731.98 -0.315747E+00

Programme name : S5ST Channel name

Curve Min Int Max Int
co

CRv1l 2.2106 375.69 -0.130925E+00

Programme name : SST Channel name

Curve Min Int Max Int
co

CRV1 0.464% 497.31 -0.206704E-01

Progqramne name : SST Channel name

Curve Min Int Max Int
co

CRV1 5.4438 19.982 -0.8G6170SE+01

Praogramme name I SST Channel name

Curve Min Int Max Int
co

CRV1 1.35092 200.62 -0.419229E+00

Folyromial type

Curve Coefficients
Cl c2

0.7552935E+00

Polynamial type

Curve Coefficients
cl c2

0.721763E-01

Polynomial type

Curve Coefficients
=3} cz2

0.562636E-01

FPolynomial type

Curve Coefficients
Cl c2

0.422709E-01

Folynomial type

Curve Coefficients
Cl cz2

0.150376E+0]

Polynomial type

Curve Coefficients
cl C2

0.263887E+00

e e e e |y e  —— i e s e . .
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ICP Calibration August 21, 1990

Programme name : SST Charnel nane

Curve Min Int Max Int
co

Ckvl 0.8221 358.330 -0.3164GBE+00

Programme name : S§5T Channel name

Curve Min Int Max Int
co

CRV1 2.8430 117.49 -0.549622E+00

Frogramme name : SST Channel name

Curve Min Int Max Int
Co

CkV1 4.1616 468.32 -0.198B382E+00

Frogranme name : SST Channel name

Curve Min Int Max Int
co

CkV1 1.2372 94.786 -0.292758E+00

Frogramme name : SST Channel name

Curve Min Int Max Int
co

CRV1 0.4098 8.6566 -0.110414E+01

Frogramme name ¢ SST Channel name

Curve Min Int Max Int
co

CkV1 0.2416 1.4903 -0.545780E+01

HEN ] Polynomial type = CC

Curve Coefficients
Cl c2

0.3GS718E+00

: Ccu Polynomial type : CC

Curve Coefficients
Cl c2

0.1836GSGE+00

: EU Polynomial type : CC

Curve Coefficients
cl cz2

0.452838E-01

: FE Folyriomial type : CC

Curve Coefficients
Cl c2

0.224795E+0Q0

I LA Folynomial type : CC

Curve Coefficients
Cl c2

0.255984E+01

: PR Folynomial type : CC

Curve Coefficients
cl c2

0.214592E+02

Cc3

C3

c3

C3




ICP Calibration August 21, 1990

Frogramme name : SST

Curve Hin Int Max Int
co

Programme name : SST

Curve Min Int Max Int
co

Frogramme name I 85T

Curve Min Int Max Int
co

Programme name : SST

Curve Min Int Max Int
co

Programne name I SST

Curve Min Int Max Int
co

Programme name i SS8T

Curve Min Int Max Int
co

Chanral name

CrV1 4.1297 570.40 =~0.403332E+00

Channel name

CRV1 0.4126 S34.75 -0.170712E-01

Channel name

Ckvl 0.7188 307.60 -0.517917E-01

Channel name

CkV1 2.6173 520.84 -0.279250E+00

Channel name

CkV1 1.4570 342.87 -0.235944E+00

Channel name

CRrV1 B.6713 48.886 -0.487719E+0Q}

Ll Polynomial type : CC

Curve Coefficients
Cc1 c2

0.927839E-01

MG Polynomial type 2 CC

Curve Coefficients
c1 c2

0.393043E-01

MN Polynomial type 2 CC

Curve Coefficients
Ccl c2

0.6B4472E-01

HG Polynomial type : CC

Curve Coefficients
C1 c2

0.101361E+0Q0

M0 Folynomial type : CC

Curve Coefficients
Cl €2

0.153843E+00

ND Polynomial type : CC

Curve Coefficients
Cl c2

0.534331E400

C3

C3

Ca

c3a

c3

e e e o e e e o —— ———— . e . . . . . e e, et
e e e o e e
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ICP Calibration August 21, 1990

Frogramme name : S0T Channel nawme

Curve Min Int Max Int
co

CkV1 2.9498 174.75 ~0.380234E+00

Programme name § SST Channel name

Curve Min Int Max Int
co

CkV1 1.1159 47.034 -0.134G6G49E+01

Programme name I SST Chznnel name

Curve Min Int Max Int
co

CkV1 3.4979 16.042 -~0.1587S7E+02

Frogramme name I SBT Channel rname

Curve Min Int Max Int
co

CkV1l 5.2472 16.240 =-0.111096E+02

Programme riame : SST Channel name

Curve Min Int Max Int
: co

CRV1 1.5485 16.733 -0.2B4846E+01

Programme name : SST Channel name

Curve Min Int Max Int
co

CRV1 3.1046 99.843 -0.1779S6E+01

NT Polynomial type = CC

Curve Coefficients
Ccl c2 cC3

0.122458E+00

P Polynomial type : CC

Curve Coefficients
o} cz2 C3

0.114627E+01

K Folynomial type : CC

Curve Coefficients
cl c2 C3

0.431171E+01

SM Polynomial type = CC

Curve Coefficients
c1 c2 c3

0.201140E+01

SE Polynomial type : CC

Curve Coefficients
c1 c2 c3

0.174752E+01

SI Folynomial type : CC

Curve Coefficients
c1 c2 c3

0.544542E+00




ICP Calibration August 21, 1990

Frogramme npame : S§ST

Curve Min Int Max Int

co

CkV1l -0.611G62E+Q0

Frogramme name ¢ SST Channel name

Curve Min Int Max Int

co

CkV1 6.6523 94.039 -0.424104E+01

Programme name : SST Channel name

Curve Min Int Max Int
co

CkV1 3.738% 669.87 -0.124B03E+00

Programme name : SST Channel name

Curve Hir Int Max Int
co

Cxv1 0.6571 43.419 -0.850563E+00

Programﬁe name : SST Channel name

Curve Mirn Int Max Int
co

CkV1 3.4738 138.08 -0.124467E+01

Programme name @ SST Channel name

Curve Hin Int Max Int

co

CkV1 3.4134 13.236 -0.996GB89E+01

Channel name : AG

Folynomial type

Curve Coefficients
Ccl c2

0.13601GE+00

Folyrnomial type

Curve Coeffticients
C1 C2

0.605632E+00

Polynomial type

Curve Coefficients
C1 cz

0.315451E-01

Polynomial type

Curve Coefficients
Cl c2

0.122973E+01

Folynomial type

Curve Coefficients
Ccl c2

0.340383E+00

TL2 Folynomial type

Curve Coefficients

Cc1 C2

0.277398E+01

t CC

Cc3
> CC

Cc3
t C¢C

c3
s CC

c3
: CC

C3
: CC

c3




ICP Calibration August 21, 1990

Programme name I SST Channel nawe : TH Folyrnomial type : CC
Curve Min Int Max Int Curve Coefficients

co Cl cz2 c3
CkV1l 1.5798 7.9600 -0.702918E+01 0.422440E+01
Programme name ¢ 8ST Channel name : SN Polyromial type ¢ CC
Curve Min Int Max Int Curve Coefficients

co (091 c2 C3
CkV1l 1.2407 85.326 -0.408345E+400 O0.312G6GBE+00Q
Programme name © SST Channel name : TI Polynomial type @ CC
Curve Min Int Max Int Curve Coefficients

Co c1 2 C3
CkV1 3.3978 S14.60 -0.3G7581E+00 0.102772E+0Q0
Programme name : SST Channel rname = W Polynomial type : CC

Curve Min Int Max Int Curve Coefficients

co Cl c2 c3
CRV1 2.9373 166.04 -0.859030E+00 0.321614L+00
Programnme name : SST Channel name : U Polyrnomial type : CC

Curve Min Int Max Int Curve Coefficients

co cl c2 Cc3
CkV1 5.5790 8.8127 -0.582532E+02 0.991937E+01
Programme name @ §ST Charnel rname : V1 Polynomial type : CC
Curve Min Int Max Int Curve Coefficients

co o3} cz2 C3

CRV1 3.27035 141.90 -0.5227BGE+00 O0.1S5LHSSE+00

L — -




ICP Calibration August 21, 1990

Programme name : SST Channel nane

Curve Min Int Max Int

.. ko ——

CkV1 2.1340 794.80 -~0.3595286E-01

Frogramme name : SST Channel name

Curve Min Int Mawx Int
co

CRrV1 4.5882 194.14 -0,134106E+01

T IN Folyromial type : CC
Curve Coaefficients
__C1 c2 c3

0.265004E-01

2 ZR Polynomial type : CC

Curve Coefficients
Cl c2 C3

0.277671E+00
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ICP Analysis August 21, 1990 Acid Blank

Sample name ! HNO3

Progqrammne : SST 21-Aug-90 12:46:16 |
NAME MY INT  CONCEN KSD |
Al 1.69 -0.053 -1G6.46 ;
Sb 0.32 -0.004 =-793.77 ;
As 1.00 -0.020 -12.99 i
Ba 4.51 -0.004 -34.33 ;
Fe 0.%  -0.001 -27.91 4
Bi 3.41 -0.043 ~-36.99 '
B «24  -0.009 -48.40 i
cd 2.27 -0,003 -20.78 !
Ca 0.49 0.000 86.60 ,
Ce 5.65 -0.116  -4G.49 ¢
Cr 1.63 0.012  187.21 !
Co 0.86  -0.003 -102.2 {
Cu 2.99 -0.001 ~-15%.36G !
Eu 4.32 -0.003 -42.74 i
Fe 1.29 -0.004 -79.81 :
La 0.43 0.002  519.56 i
Fb 0.2 0.043 57.73 !
L1 4.28 ~-0.006 -32.56 l
My 0.43 ~-0.000 -85.71 .
Mr 0.75 -0.001 -64.24 '
Hg 3.05 0.030 100.8% i
Mo 1.51  -0.004 -49.58 !
N 9.15 0.014  420.64 !
Ni 3.06 -0.005 -1.35 ;
P 1.19 0.012  107.76 i
K 3.65 -0.141  -8S5.51 !
Sm 5.45 =-0.1%0  -35.59 |
Se 1.63 -0.005 =-241.08 ‘
Si 3.21 -0.031 ~8.7U .
Ag 4.42 -0.010 -37.41 i
Na 6.90 -0.061 -40.56 i
Sr 3.91 -0.002 -40.91 d
g 0.69 0.003  296.92 !
Ta 3.60 -0.018 ~4.75

Tl 3.52  -0.203 -37.40 :
Th 1.64 -0.086 -30.20 '
Sn . 1.29 -0,005 -46.67 !
Ti 3.53 -0.004 ~31.66

] 2.61  -0.018 -60.34

u 5.78  -0.886 -31.27

v 3.39 -0.008 -2.83

Zn 2.20 -0.001 -31.78

Zr 4.78  -0.0l5 -28.16




ICP Analysis August 21, 1990 LMCS Check Standard

153

Sample name : 78C1l1z2

Sample code 1 ! SST1

FProgramme T SST 21-Aug9-90 12:51:13
NANE MV INT CONCEN KSh
Al 1.78 0.158 3.27
St 1.13 10.000 0.18
s 1.10 0.053 14,52
Ha 184.5% 10.411 Q.30
Be 0.60 0,001 11.69
Bi 3.64 0.132 15.91
B 148.70 10.417 0.74
Cda 178.29 9.900 0.24
Ca 237.38 10.014 0.31
Ce 12.17 9.685 0.21
Cr 39.67 10.050 0.35
Co 28.21 10.000 0.26
Cu 57.43 9.999 0.37
Eu 4.94 0.025 1.13
Fe 46.70 ‘10,205 0.42
La 0.47 0.107 Q.00
Fb 0.26 0.207 0.00
Li 110.86 9.883 0.40
Mg 260.36 10.216 0.31
Mn 146.04 9.944 0.31
Hyg 2.76 0.001 307.2%9
Mo 1.66 0.019 7.86
Nd 27.59 9.865 0.76
Nz 83.27 9.817 0.39
P 1.30 0.143 10.5
K 6.04 10.147 0.88
Sm 5.58 0.113 13.99
Se 3.29 2.904 1.44
Si 3.37 0.056 4.393
fag 4.56 0.008 11.27
Na 23.53 10.012 0.2
Sr 321.20 10.008 0.33
S 0.90 0.254 1.99
Ta 3.77 0.039 8.15
T1 3.76 0.475 6.96
Th 1.74 0.335 3.89
Sn T 16.95 4.891 0.29
Ti 3.63 0.006 .90
W 3.47 0.236 1.%59
1) 6.31 4.345 2.51
v 3.51 0.010 13.37
n 378.92 9.982 0.36
Zr 4.92 0.024 3.10
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Analysis August 21, 1990

LMCS Check Standard

ICP

Sample name
Sample code 1

Sample code 2
Frogqramme

NAME MV INT
Al 2.55
Sb 0.34
As 1.28
Ba 4.79
Be 0.57
Ei 10.46
B 5.04
cd 2.41
Ca 1.05
Ce 5.90
Cr 1.84
Co 0.69
Cu 3.59
Eu 115,42
Fe 1.45
La 2,33
Fb 0.50
Li 4.38
Mg 0.61
Hn 0.84
Hg 2.68
Mo 1.58
Nd 9.77
Ni 3.22
P 1.38
K 3.69
Snm 8.13
Se 1.69
Si 3.74
Ag 40.13
Na 7.06
€r 4.10
] 0.76
Ia 3.85
T2 4.56
Th ) 7.70
Sn 1.43
Ti 3.87
W 2.68
u 8.46
v 4.12
Zn 2.83
Zr .08

87EB38D
SST2
DIKECT
SST 21-Aug-90 12:55:35
CONCEN KSD
2.073 0.30
0.241 7.64
0.186 4.09
0.012 2.63
0.000 83.89
5.282 0.44
0.048 31.45
0.004 15.23
0.024 1.66
0.256 1.22
0.066 7.21
0.011 16.30
0.110 1.11
©5.029 0.40
0.033 3.37
4.853 0.45
5.286 0.62
0.003 30.70
0.007 4.38
0.005 5.85
-0.008 -52.40
0.007 3.50
0.344 3.93
0.014 27.53
0.239 6.52
0.029 97.60
5.244 0.36
0.104 16.37
0.258 1.16
4.847 0.42
0.032 26.58
0.005 6.46
0.090 18.60
0.067 4.82
2.669 3.19
25.489 0.60
0.039 10.95
0.030 2.11
0.002 69.29
25.694 0.57
0.104 1.99
0.015 5.47
0.069 0.61

g




ICP Analysis August 21, 1990 LMCS Check Standard

Sample name : 77Cl1y

Sample code 1 : SSI3

Sawple code 2 @ DIKECT

Frogyramme T 88T 21-Aug-90 13:24:32
NAME MV INT CONCEN kSl
Al 5.87 10.290 0.01
Sb . 0.35 0.354 19.38
As 29.92 21.488 .26
Ba 4.76 0.010 7.18
Be 105.34 4.119 0.21
Bi 3.71 0.188 7.95
B 4.71 0.024 8.1%
Cd 2.40 0.004 22.79
Ca 0.72 0.010 0.2%
Ce 5.80 0.108 22.46
Cr 1.70 0.029 47 .46
Co 0.93 0.024 1.50
Cu 3.05 0.010 10.64
Eu 4.42 ©0.002 43.74
Fe 1.40 0.023 19.06
La 0.44 0.020 26.02
Pb 0.2 0.179 G.93
Li 4.49 0.013 7.67
Mg 0.352 0.003 0.68
Mn 0.82 0.004 8.06
Hg 106.05 10.470 0.48
Mo 66.30 9.964 0.10
Nd 9.32 0.102 37.30
Ni 3.93 0.101 2.66
P 10.40 10.572 2.02
K 3.74 0.264 38.25
Sov 5.60 0.148 24.7%
Se 12.77 19.469 0.39
Si 19.85 9.029 0.74
Ag 4.93 0.059 4.54
Na 7.18 0.108 4.58
Sr 4.02 0.002 13.69
S 17.22 20.327 0.78
Ta 32.44 92.798 0.10
Tl . 10.64 19.5%91 0.33
Th 1.71 0.206 11.32
S 1.62 0.099 6.64
Ti 105.33 10.43%8 0.10
Y} 23.84 6.808 0.90
u 6.05 1.785 11.23
v 29.00 3.882 0.54
In 2.75 0.013 3.76
Zr 40.67 9.952 0.10
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Analysis August 21, 1990

Acid Blank

Sample name : H
Programme ]
NANE MV INT
Al 1.72
Sk 0.33
s 1.03
Ba 4.61
Be " 0.57
Bi 3.49
B 4.36
Cd 2.34
Ca 0.50
Ce 5.78
Cr 1.65
Co 0.87
Cu 3.02
Eu 4.41
Fe 1.32
La 0.44
Pl 0.2
L1 4.38
Mg 0.44
Hn 0.76
Hg 2.49
Mo 1.35
Nd 9.31
Ni 3.10
P 1.16
K 3.71
Sm .97
He 1.65
Si 3.29
Ag 4.53
Na 7.06
Sr 3.98
S 0.68
Ta 3.68
T1 3.61
Th 1.69
Sn 1.31
Ti ) 3.62
W 2.67
u 5.91
v 3.48
Zn 2.2
Zr 4.86

NO3J
ST

CONCEN

0.031
0.076
-0.002
0.002
0.000
0.016
~0.001
0.001
0.000
0.079
0.017
0.003
0.004
0.001
0.004
©0.019
0.143
0.003
0.000
0.000
(-0.026
0.002
0.100
-0.000
-0.020
0.131
0.103
0.03%
0.009
0.Q04
0.036
0.001
-0.019
0.009
0.055
0.058
0.002
0.004
-0.001
0.393
0.006
0.000
0.009

21-Aug-90 13:32:40
RSD

48.24
71.20
~-236.04
0.61
135.21
108.62
~635.73
81.46
6.19
10.57
48.18
64.15
22.88
16.08
86.65
15.75
15.00
36.4%
28.64
75.00
-1.01
18.41
33.21
-606.39
-208.60
47.12
19.04
17.32
26.01
30.84
22.57
21.69
-84.44
58.88
66.36G
18.41
442.20
25.77
~666.351
19.58
47.71
737.29
9.96
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ICP Analysis August 21, 1990 Acid Digested Standard

Sample name : ICP1

Sample code 1 ! DIGEST

Sample code 2 : LMCS

Sample code 3 @ DIRECT

Programme T SST 21-Aug-90 13:36:43
NAME MV INT CONCEN RS
Al 1.88 0.427 6.20
S 0.33 0.096 7.22
As 1.47 0.328 2.50
Ba 4.74 0.010 24.67
De 0.57 0.000 303.12
Bi 16.35 9.734 0.26
B 139.53 9.735 0.49
Cd 169.79 9.422 0.09
Ca 231.92 9.783 0.14
Ce 5.81 0.120 66.58
Cr 1.78 0.050 14.89
Co Q.48 0.00%5 23.41
Cus 595.81 " 94700 0.19
Eu 4.43 0.002 58.20
Fe 1.63 0.079 1.86
La 3.95 92.006 0.11
Fb 0.71 9.742 0.46
Li 4.46 0.010 32.90
Mg 248.25 92.740 0.13
Mn 1.02 0.018 1.93
Hg 2.45 (-0.031 ~2.30
Mo 65.61 9.858 0.08
Nd 9.93 0.214 33.15
Ni 3.17 0.008 31.00
F 6.14 9.692 12.63
K 5.91 92.3%96 1.73
Sm 5.94 0.036 280.67
Se 1.67 0.073 57.30
Si 14.33 6.024 0.69
Agy 38.61 4.639 0.55
Na 23.2% 9.843 0.24
Sr 310.10 9.697 Q.14
S 0.90 0.261 1.60
Ta . 3.66 0.003 224.53
T1 3.62 0.067 32.54
Th l1.68 0.059 82.38
Sn 1.64 0.104 G.74
Ti 4.82 0.128 2.48
W 3.28 0.197 5.49
u 5.94 0.684 70.32
v 3.49 0.007 0.00
Zn 365.99 9.639 0.37
Ir 4.03 -0.000 -2495.8

e ——— . o i —— .~ o o o o e | e e i o e = .
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ICP

Analysis August 21, 1990

Reagent Blank

Sample name .
Sample code 1
Sample code 2 H
Sample code 3 1
Frogramme N
NAMNE NV INT
Al 1.76
Sb 0.33
As 1.01
Ba 4.63
Be 0.57
Ei 3.48
b 5.63
Cd 2.40
Ca 14.45
Ce 5.77
Cr 3.92
Co 0.88
Cu 3.23
Eu 4.40
Fe 14,97
La 0.43
Pb 0.2
Li 4.48
Mg 2.96
Hr: 1.61
Hg 2,90
no 1.539
Nd 9.27
Ni 6.28
P 1.26
K 3.74
S %5.56
Se 1.73
Si 4,80
Aqg 4.51
Na 7.50
Sr 4.06
S 0.80
Ta 3.68
T1 3.60
Th 1.67
Sn 1.37
Ti 4.04
W 2.67
u 5.88
v 3.46
n .27
Zr 4.84

F1228 ‘
pLank ¥
EATCH
DIRECT
S8 21-Au5-90 13:42:09
CONCEN KSD
0.107 5.81
0.060 113.73
-0.0l14 -4B.09
0.004 11.70
0.000 251.66
0.011 122.98
0.091 3.61
0.004 36.17
0.590 0.17
0.054 16.97
0.615 1.4¢0
0.005 26.38
" 0.043 6.84
0.001 34,21
3.072 0.59
0.008 19.25
0.093 13.32
0.012 2.69
0,099 0.46
0.059 1.43
(-0.025 ~11.70
0.008 23.74
0.076 18.31
0.389 0,93
0.092 11.18
0.234 14.06
0.068 42.86
0.169 12.64
0.835 0.98
0.002 51.51
0.302 3.03
0.003 3.82
132006 1.42
0.007 19.67
0.029  116.27
0.028 70.89
0.021 17.50
0.048 1.07
~0.000 Akkhkkk
0.033  275.34
0.003 30.90
0.027 0.93
0.004 45.19
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ICP

Analysis August 21, 1990

Sample S000B1

Sample nane :
Sample code 1 =
Sapmpple code 2 @
Sample code 3 @
Pronaramme :
NAME MV INT
Al 2.18
Sb 0.33
As 1.03
Ea 4.93
Be 0.58
Bi 3.46
B 4.51
Cd 2.31
Ca 66.27
Ce $.73
Cr 1.65
Co 0.87
Cu 3.00
Eu 4.37
Fe 14.55
La 0.44
Pb 0.26
Li 4.36
Mg 20.46
Mn 2.88
Hg 2.44
Ho 1.53
Nd 9.24
Ni 3.10
P 1.26
K 3.73
Sm 5.52
Se 1.62
Si 4.40
Ag 4.48
Na 10.61
Sr 5.60
S 0.98
Ia 3.65
Tl ’ 3.58
Th 1.66
Sn 1.33
Ti 3.75
W 2.64
U 5.85
Y 3.49
Zr 3.60
Zr 4.84
Bilution factor

F120%5
SAMPLE
1-10
KERUN
SST

CONCEN

1.078
0.024
-0.005
0.021
0.000
~0.001
0.010
~0.001
2.781
0.005
0.01S
0.000
© 0,001
-0.000
2.979
0.012
0.086
0.001
0.787
0.145
-0.032
-0.Q01
0.062
-0.000
0.092
0.194

-~

: 11.0000

i

21~Aug~90
DILCOR RSID
11.856 0.87
0.265 275.38
-0.052 -B6.96
0.229 2.16
0.004 14.78
-0.008 -1155.4
0.106 31.92
-0.011  =50.41
30.587 0.29
0.055 306.43
0.169 23.59
0.000 5799200
0.009 8l.13
~0.004 ~111.07
. 32.768 0.25
0.131 21.43
0.944 14.43
0.013 30.70
8.657 0.24
1.595 0.2
(-0.350 -3.585
-0.007 -292.97
0.678 64.72
-0.000 -3148.1
1.013 16.24
2.134 19.75
-0.103 -142.66
-0.154 ~B6.60
6.783 0.36
~0.027  ~66.66
24.001 0.07
0.570 0.00
3.932 3.61
-0.007 -510.68
-0.264 ~156.66
0.046  346.49
0.087 95.26
0.195 2.34
-0.100  -65.30
~2.474  -26.8B3
0.016  203.57
0.396 1.89
0.020 165.91

13:47:14




ICP Analysis August 21, 1990 Duplicate of S000B]

Sample name : F1206

Sample code 1 @ DHUPSAM

Sample code 2 : 1-10

Sample code 3 ¢ RERUN

Frogramme : 85T 21-Aug-90 13:52:09
NAME MV INT CONCEN DILCOK KSD
Al 2,30 1.452 15.977 0.43
Sh 0.33 0.044 0.486 $4.55
As 1.03 -0.002 -0.019 -247.44
ka 4.97 0.033 0.252 3.18
Be 0.58 0.000 0.00% 26.79
Bi 3.48 0.010 0.114 266.87
B 4.51 0.010 0.111 19.81
cd 2.33 0.000 0.001 396.78
Ca 74.33 3.121 34.335 0.70
Ce 5.74 0.020 0.221 159.16
Cr 1.63 0.011 0.118 60.35
Co 0.87 ~0,000 ~0.001 -519.66
Cu 3.00 ©0.002 0.018 124.45
Eu 4.39 0.000 0.0Q3 284.61
Fe 15.42 3.174 34.913 0.41
La 0.44 0.019 0.2006 7.87
Fb 0.26 0.086 0.944 14.43
Li 4.35 0.001 0.007 342,17
Mg 22.55 0.869 9.561 0.63
Mre 2.96 0.151 1.661 0.52
Hg 2.41 (-0.035 (-0.381 ~4.42
Mo 1.54 0.001 0.014 85.09
Nd 9.27 0.07% 0.827 42.72
N1 3.12 0.001 0.013% 367.26
P 1.25 0.083 0.912 8.63
K 3.73 0.210 2.308 20.68
Sm 5.53 0.007 0.081 639.05
Se 1.64 0.019 0.211 55.30
Si 4.36 0.594 6.533 1.31
Ag 4.49 -0.001 -0.016 -113.34
Na 10.74 2.263 24.896 0.71
Sr 5.71 0.055 0.609 0.2
S 1.03 0.416 4.577 1.35
Ta 3.66 0.003 0.029 143,68
Tl ) 3.59 0.004 0.041 1219.13
Ih 1.66 0.007 0.077 399.56
Sn 1.35 0.013 0.148 29.14
Ti 3.70 0.013 0.143 10.00
W 2.66 -0.002 -0.022 -79.47
u 5.86 -0.116 -1.273 -185.55
v 3.45 0.001 0.016 103.62
in 4.08 0.049 0.535 1.73
Zr 4.85 0.00% 0.051 61.58
Dilution factor 2 11.0000
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ICP Analysis August 21, 1990

Spike of S000B1

Sample
Sample
Sample
Sample

NAME

Al
St
As
Ba
Be
Hi
B

Cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Pb
Li
Mg
Hn
Hg
Mo
Nd
Ni
P

K

Sm
Se
9i
Ag
Na
Sr
S

Ta
T1
Th
Sn
Ti
W

u

v

Zn
Zr

name
code
code
code

Progranmmne

H

1

Dilution fa

ARSI
e 81 5y sn we

V INT

6.34
0.34
1.70
6.91
2.94
4.10
95.65
3.93
02.46
5.83
2.08
1.12
3.53
6.40
33.73
0.61
0.28
5.37
68.75
S5.72
4.55
4.46
9.51
4.01
1.68
3.83
5.60
1.93
8.13
$5.19
13.56
9.75
1.91
3.72
3.79
1.78
2.80
6.75
3.11
9.94
4.05
17.72
6.46

ctor

F1231
SPIKE
BATCH
1-10
8ST

CONCEN

11.451
0.149
0.494
0.135
0.093
0.481
0.092
0.090
4.310
0.154
0.130
0.092

©0.099
0.091
7.290
0.446
0.572
0.093
2.685
0.3490
0.182
0.450
0.206
0.111
0.574
0.658
0.150
0.528
2.649
0.094
3.974
0.183
1.492
0.023
0.535
0.497
0.467
0.326
0.142
0.G4S
0.093
0.410
0.452

: 11.0000

21-Aug-90
DILCOK RSD
125.96 0.26
1.636 12.39
5.431 2.20
1.486 0.11
1.024 0.63
5.292 3.41
1.014 2.73
0.989 1.03
47.415 0.19
1.693 11.33
1.434 0.71
1.007 3.62
1.084 1.14
1.006 0.41
80.18% 0.32
4.909 1.32
 6.295 0.00
1.047 0.39
29.535 0.15
3.738 0.31
2.004 2.22
4.9480 0.61
2.263 5.084
1.221 1.62
6.313 5.08
7.241 4.00
1.645 8.96
5.812 5.38
29.143 0.13
1.033 0.55
43.711 0.20
2.010 0.16
16.413 1.00
0.251 23.94
5.889 1.94
5.468 1.77
5.142 0.76
3.582 0.08
1.564 5.35
7.092 11.34
1.022 0.50
4.510 0.07
4.972 0.09

13:57:02




162

ICP

Analysis August 21, 1990 Acid Blank

]
Sample name : HNO3 ‘
Frogranme : SST 21-Aug-90 14:01:18
NAME MV INT  CONCEN RSD
Al 1.71 0.002 567.96 [
Sb 0.33 0.040 34.64 .
As 1.03  -0.004 -46.09 -
Ba 4.59 0.001 60.17 f
ke 0.57 -0.000 -56.25
Hi 3.47 0.005  28B6.28
B 4.32  -0.004 ~-27.83
cd 2.32 -0.000 =-394.73
Ca 0.51 0.001 7.16
Ce 5.75 0.034 28.93
Cr 1.62 0.007 130.44
Co 0.86 =-0.000 =-305.52
Cu 2.99 -0.001 -209.41
Eu 4,39 0.001 90.72
Fe 1.32 0.003 126.20 :
La 0.44  0.012 37.11 .
Fb 0.26 0.143 0.00 i
Li 4.35 0.000 452.08 !
Mg 0.44 0.000 19.99 (
L) 0.75 -0.001 -57.60 .
Hq 2.38 (-0.038 ~4.31 !
Mo 1.53 -0.001 -333.48 |
Nd 9.24 0.062 93.5%5 :
Ni 3.10 -0.,001 -307.08 !
P 1.23 0.065 23.068 ;
K 3.69 0.052 66.14
Em 5.55 0.046 11.67 ‘
Se 1.65 0.029 46,60 .
Si 3.27 -0.001 -1B4.98 :
Aq 4.49  -0.001 -44.61 :
Na 7.03 0.017 70.14 !
Sr 3.97 0.000 20.15 '
S 0.70 0.008 31.22 :
Ta 3.66 0.001 637.00 ,
Tl 3.5 -0.031 -85.70 :
Th 1.67 0.018 26.6%
Sn 1.30 -0.001 -396.8B%
Ti ' 3.99 0.001 40.51 '
W 2.65 -0.008 -98.06
u 5.88 0,069 57.78
v 3.45 0.001 286.27
Zn 2.26 0.000 124.43
Zr 4.84 0.002 85.30




ICP Analysis August 21, 1990 LMCS Check Standard

163

Sample rame : 78C11Z

Sample code 1 @ SST1

Sample code 2 : UDIRECT

Programme : SST 21-Aug-90 14:05:27
NAME NV INT CONCEN RS
Al 1.78 0.158 5.05
Sb l.16 10.100 0.43
As 1.10 0.054 4.42
Ba 186.18 10.503 0.74
Re 0.60 0.001 26.25
Bi 3.67 0.158 10.51
H 150.00 10.511 0.32
cd 180.34 10.018 0.66
Ca 238.92 10.079 0.71
Ce 12.26 9.821 0.58
Cr 40.09% 10.150 0.51
Co 28.53 10.116 0.59
Cu 57.91 10.086 0.60
Eu 4.94 ' 0.025 0.47
Fe 47.27 10.334 0.77
La 0.47 0.108 2.73
Pb 0.27 0.243 5.09
Li 111.77 92.967 0.73
Mg 264.00 10.3%9 0.67
Hn 147.48 10.043 0.61
Hg 2.46 (-0.029 -6.77
Mo 1.66 0.019 5.71
Nd 27.70 9.923 0.60
Ni 84.16 9.926 0.29
| 4 1.32 0.166 4.16
K 6.02 10.099 0.62
Sm 5.59 0.136 20.69
Se 3.28 2.879 0.88
Si 3.37 0.058 3.80
A 4.56 0.009 22,22
Na 23.68 10.101 0.506
Sr 324.60 10.118 0.72
S 0.89 0.240 3.41
Ta 3.77 0.038 4,09
T1 3.76 0.468 16.07
Th 1.735 0.368 3.98
Sn 17.22 4.977 0.83
Ti 3.63 0.006 16.56
N 3.49 0.26% 1.06
u 6.32 4.457 2.12
v 3.51 0.010 9.06%
In 383.91 10.114 0.61
Zr 4.92 0.026 4.67
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ICP

Analysis August 21, 1990

LMCS Check Standard

Sample name
Sample code 1
Sample code 2
Frogramme

NAME MV INT
Al 2.57
Sb Q0,34
As 1.29
Ba 4.81
De 0.58
Bi 10.45
B 5.08
Ca 2.44
Ca 1.05
Ce 5.93
Cr 1.82
Co 0.91
Cu 3.60
Eu 114.93
Fe 1.45
La 2.33
Pb 0.50
Li 4.4)
Mg 0.61
Mn 0.85
Hg 2.52
Ko 1.59
Nd 9.77
Ni 3.26
P 1.30
K 3.70
Sm 8.15
Se 1.71
Si 3.77
Ag 39.49
Na 7.10
Sr 4.13
S 0.73
Ta 3.88
Tl 4.062
Th ) 7.68
Sn 1.44
Ti 3.91
"] 2.74
u 8.48
v 4.17
in 2.87
Zr 5.10

78C11D
SST2
DIRECT
S5T

CONCEN

2.113
0.337
0.191
0.014
0.000
5.277
0.051
0.006
0.024
0.306
0.060
0.015
0.112
T 5.0006
0.033
4.856
5.358
0.006
0.007
0.006
(-0.023
0.009
0.345
0.019
0.143
0.070
5.287
0.145
0.274
4.759
0.057
0.005
0.042
0.073
2.853
25.415
0.041
0.034
0.023
25.850
0.111
0.017
0.07¢6

21-Aug-90 14:09:36
RSD

0.18
5.08
2.73
4.69
13.48
0.57
24,21
14.80
1.1%
4.46
2.00
11.81
0.623
Q.68
15.91
0.53
0.69
12.90
2.80
5.92
-11.82
17.70
7.36
19.94
20.52
28.93
0.19
9.10
2.18
0.63
11.93
2.68
13.3%
7.10
1.49
0.56
2.69
1.67
20.43
0.39
1.03
5.61
1.93
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ICP Analysis August 21, 1990

LMCS Check Standard

Sample name :
Sample code 1 ¢
Sample code 2 @
Programme H
NANE MV INT
Al 5.83
Sh 0.35
As 29.87
Ba 4.79
Lie 103.93
BHi 3.76
B 4,89
Cd 2.43
Ca 0.73
Ce 5.84
Cr 1.67
Co 0.94
Cu 3.08
Eu 4.46
Fe 1.43
La 0.44
Fb 0.26
Li 4.49
My 0.53
Hn 0.83
Hg 104.48
Mo 66.14
Nd 9.2
Ni 3.96
P 6.91
{ 3.74
Sm 5.63
Se 12.80
Gi 19.74
Ag 4.99
Na 7.22
Sr 4.03
9 14.65
Ta 32.46
Tl 10.65
Th 1.71
Sn 1.63
Ti 104.82
W 23.96
u 6.09
v 28.98
n 2.79
ir 40.52

77C11Y
§ST13
DIKRECT
SST

CONCEN

10.191
0.350
21.449
0.012

0.221
0.03%5
0.007
0.010
0.160
0.022
0.027
0.015
©0.004
0.028
0.013
0.193
0.013
0.004
0.005
10.311
9.939
0.079
0.105
6.978
0.234
0.209
19.3523
8,968
0.066
0.129
0.003
17.1686
9.0604
19.578
0.218
0.101
10.403
6.846
2.166
3.877
0.014
9.910

21-Aug-90 14:13:52

RSD

0.47
7.96
0.32
6.85
1.03
1.38
1.99
19.54
0.42
22.98
16.47
4.64
13.22
20.65
4.64
30.535
G.41
12.37
1.07
9.42
0.50
0.52
61.99
3.54
9.2
34.1%5
23.83
0.33
0.38
1.67
14.13
13.85
3.09
0.3%
0.684
12.59
4.97
0.42
0.2%
12.32
0.8%5
7.25
0.33
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ICP

Analysis August 21, 1990

Reagent Blank

Sample
Sample
Sample
Sample

name
code
code
code

Froqramme

NAME

Al
Sts
As
Ba
Be
Bi
B

cd
Ca
Ce
Cr
Co
Cu
Eu
Fe
La
Fh
Li
Mg
1))
Haq
Ho
Nd
Ni

M

(8
*s se 2n 30 0

V INT

2.12
0.33
1.03
5.01
0.58
3.57
9.23
2.40
25.28
5.87
1.69
0.88
3.34
4.47
4.73
0.44
0.26
4.47
6.28
1.20
2.91
1.56
9.41
3.21
1.31
3.80
5.66
1.66
7.69
4.58
8.16
4.30
0.82
3.73
3.65
1.70
1.38
4.93
2.69
3.98
3.592
5.30
4.92

F583
KLANK
HATCH
DIRECT

SST

CONCEN

1.008
0.048
0.000
0.023
0.000
0.080
0.062
0.004
1.048
0.217
0.027
0.004
© 0.064
0.004
0.770
0.019
0.093
0.012
0.230
0.031
(~0.02%
0.004
0.148
0.013
0.152
0.517
0.266
0.058
2.407
0.012
0.700
0.011
0.156
0.029%
0.171
0.137
0.024
0.139
0.007
1.075

21-Aug-90
RSD

2.09
72.17
1814.36
7.09
99.55
17.74
4.95
19.21
0.12
25.20
G.17
20.99
4.00
29.4%
1.14
20.83
48.04
24.98
0.17
0.81
~22.64
34.90
21.79
10.31
7.44
14.24
27.97
13.21
0.28
26.64
3.43
6.64
9.12
19.5%3
17.19
31.74
12.36
4.92
19.92
33.39
15.09
0.29
22.97

14:23:186
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ICP

Analysis August 21, 1990

Sample of 89-075

Sample rname ! F552
Sample code 1 : SAMPLE
Sample code 2 : 100-10Q
Sample code 3 : REKRUN
Programme : SST
NANME MV INT CONCEN
Al 6.30 11.354
Sb 0.33 0.084
As l1.08 0.033
bBa 4.85 0.016
ke 0.58 0.000
Bi S.41 1.470
B 4.52 0.011
Cd 2.39 0.004
Ca 2.26 0.07%
Ce 5.93 0.293
Cr 2.18 0.156
Co Q.89 0.007
Cu 3.11 ©0.021
Eu 4.52 0.006
Fe 7.91 1.486
La 0.44 0.032
Fb 0.26 0.186
Li 4.47 0.011
Mg 1.77 0.052
Hr 15.80 1.029
Hg 2.45 (-0.031
Mo 1.60 0.010
Nd 9.42 0.1%58
Ni 3.39 0.035
P 1.44 0.307
K 3.77 0.366
Snm 5.70 0.359
Se 1.72 0.158
gi 4.10 0.451
Ag 4.64 0.019
Na 20.34 8.076
Sr 6.98 0.095
S 0.79 0.116
Ta 3.77 0.040
Tl 3.74 0.406
Th 1.71 0.213
Sn 1.37 0.020
Ti 3.71 0.014
W 2.77 0.032
U 6.16 2.810
v 3.57 0.020
in 2.93 0.018
Zr 4.95 0.032

Dilution factor : 101.000

21-Aug-90
DILCOK RSD
1146.7 0.41
8.525 29.74
3.356 21.51
1.628 1.36
0.044 46.65
148.42 1.72
1.072 5.135
0.358 17.17
7.560 0.38
29.566 0.00
15.707 2.79
0.739 18.93
2.096 4.37
0.637 3.80
150.08 0.49
3.189 12.39
18.784 11.54
1.153 1.41
5.293 0.35
103.96 0.4¢
-3.136 -15.10
1.046 22.43
15.920 30.04
3.5514 8.54
30.989 3.13
37.016 11.59
36.296 1.48
15.944 12.44
45.557 0.37
1.942 3.56
815.65 0.37
9.620 0.36
11.675% $.86
4.045 17.47
40.999 8.65
21.475 3.03
2.042 25.94
1.384 3.75
3.216 10.85
283.85 2.55
1.989 4.2%
1.822 2.72
3.244 2.00

14:27:34
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ICP

Analysis August 21, 1990

Duplicate of 89-075

Sanple name : FSE3
Sample code 1 : DUFSAM
Sample code 2 : 100-10
Sample code 3 @ REKUN
Frogramme . 88T
NAME MV INT CONCEN
Al 6.21 11.142
St 0.33 0.121
As 1.06 0.021
Ba 4.83 0.015
ke 0.58 0.000
Bi 3.2 1.334
K 4.49 0.008
cd 2.39 0.003
Ca 5.82 0.225
Ce 5.90 0.256
" Cr 2.17 0,152
Co 0.88 0.00S%
Cu 3.10 " 0.019
Eu 4.30 0.00%3
Fe 6.83 1.242
La 0.44 0.027
Fb 0.26 0.200
Li 4.45 0.009
Mg 3.09 0.105
M 15.09 0.981
Hg 2.46 (-0.030
Mo 1.60 0.010
Nd 9.38 0.137
Ni 3.39 0.03%
P 1.47 0.342
K 3.76 0.335
Sm 5.68 0.310
Se 1.73 0.171
Si 4.11 0.456
Ag 4.62 0.016
Na 19.86 7.789
Sr 6.90 0.093
S 0.82 0.154
Ta 3.77 0.040
Tl 3.72 0.359
Ih 1.70 0.176
Sn 1.39 0.013
Ti 3.70 0.013
W 2.76 0.029
u 6.12 2.427
v 3.%6 0.018
in 3.50 0.033
Zr 4.93 0.027

Dilution factor : 101.000

;ﬁ@

1125.3
12.178
2.104
1.472
0.029
134.69
0.808
0.350
22.768
25.820
15.396
0.529
1.923
0.529
125.41
2.738
20.229
0.959
10.557
99.091
(-3.071
1.010
13.852
3.541
34.500
33.822
31.285
17.238
46.089
1.626
786.73
9.366
15.529%
3.999
36.236
17.778
1.316
1.280
2.934
245.12
1.789
3.363
2.739

-Aug-90
RSD

0.28
11.58
10.91

1.37
41.66

0.81

4.98
25.86

0.12

3.83

0.56
8E8.34

2.23

2.64

0.44

92.38

6.19
10.17

0.15

0.23
=1.19%
13.44
23.80

B.AS

6.04

7.87

3.58

9.73

0.72

5.16

0.13%

0.14

6.80

4,595

S.91

6.04
43.565

1.62
19.348

2.39

7.39

Q.76

6.00

14:31:48




ICP Analysis August 21, 1990 Sample of 89-070

|
l
Sample name : F4q32 l
Sample code 1 ! SAMPLE i
Sample code 2 1 100-10
Sample code 3 : KRERUN '
Frogramme : SST 21-Aug-90 14:35:51 !
NAME MV INT CONCEN DILCOK RSD :
Al 6.82 12.654 1278.0 0.50 |
Sb 0.33 0.100 10.149 6.93 :
As 1.06 0.020 2.054 0.00 !
Ba 4.85 0.016 1.607 3.11
Be 0.58 0.000 90.036 55.93 |
Bi 4.42 0.723  73.030 0.21
B 4.50 0.009 0.899 2.15 |
cd 2.38 0.003 0.277 33.41 |
Ca 2,59 0.089 8.978 0.55 '
Ce 5.08 0.222  22.428 7.04 '
" Cr 2.06 0.123 12.456 2.2 i
Co 0.88 0.006 0.591 7.22
Cu 3.10 ' 0.019 1.941 5.26
Eu 4.49 0.00% 0.51% 1.85 ‘
Fe 10.32 2.027 204,72 0.39 ‘
La 0.44 0.029 2.930 5.09
Fb 0.27 0.236 23.841 10.50 X
Li 4.43 0.008 0.809 7.08 ;
Mg 8.27 0.308  31.100 0.56
Mn 13.46 0.869 B87.786 0.54
Hg 2.43 (-0.033 (-3.303 -2.41
Mo 1.59 0,009 0.917 19.64
N3 9.40 0.145 14.625 19.14
Ni 3.39 0.035 3.537 12.03
P 1.30 0.141 14.279 15.97
K 3.75 0.289  29.177 2.98
Sm 5.66 0.280 26.238 5.99
Se 1.72 0.161 16.238 13.62
Si 3.92 0.354 35.731 0.32 :
Ag 4.61 0.016 1.584 4.28 i
Na 19.65 7.657 773.40 0.35 '
Sr 7.72 0.119 11.984 0.38 ;
s 0.77 0.100 10.060 7.02 !
Ia 3.76 0.034 3.426 24.09 {
T1 3.74 0.410  41.372 3,97 [
T 1.70 0.170 17.209 10.02
Sn 1.36 0.017 1.674 24.67 |
Ti 3.78 0.021 2.156 0.74 |
v 2.78 0.034 3.443 34.94
u 6.24 3.630  366.67 1.38 !
v 3.59 0.022 2.198 3.69 i
Zn 3.22 0.026 2.613 1.05
Zr 4.99 0.043 4.384 1.11 ;
Dilution factor © 101.000 :
|
|
|
]
|
|
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ICP Analysis August 21, 1990 Duplicate of 89-070

Sample name : FA433

Sample code 1 : DUFPSAN

Sample code 2 1 100-10

Sample code 3 ¢ KREKKUN

Frogramme T §87T 21-Aug~90 14:39:56
NAME MV INT CONCEN DILCOR RSD
Al 7.30 13.845 139B.4 0.91
Sk 0.34 0.149 15.020 18.72
As 1.06 0.024 2.4%4 35.48
Ba 4.86 0.017 1.667 $.37
he 0.38 0.000 0.049 4.68
Bi 4.43 0.726 73.335 0.38
B 4.52 0.011 1.064 20.60
cd 2.39 0.004 0.379 18.99
Ca 2.74 0.095 9.626 0.68
Ce 5.89 0.247 24.908 13.03
Cr 2.06 0.124 12.536 1.49
‘Co 0.88 0.004 0.443 34.70
Cu . 3.11 ©0.021 2.158 10.46
Eu 4.50 0.006 0.563 10.61
Fe 16.41 3.396 342.96 0.41
La 0.44 0.030 3.016 14.85
Pb 0.27 0.293 29.621 14.63
Li 4.45 0.010 0.981 19.73
Mg 8.24 0.307 30.988 0.59
Hn 13.16 0.849 85.753 0.86
Hg 2.42 (-0.034 (-3.412 ~-10.63
Mo 1.60 0.011 1.072 9.6%
Nd 9.37 0.130 13.114 14.62
Ni 3.37 0.032 3.261 5.1%
P 1.31 0.15%4 15.514 17.81
K 3.7%3 0.302 30.484 21.04
Sn 5.68 0.312 31.488 9.71
Se 1.72 0.150 15.179 15.38
Si 4.01 0.404 40.809 1.07
Ag 4.63 0.0186 1.786 12.21
Na 20,09 7.924 800.35 0.67
Sr 7.81 0.121 12.271 0.40
S 0.79 0.118 11.96%5 8.24
Ta 3.76 0.039 3.495 27.34
Tl 3.75 0.430 43.427 7.61
Th 1.71 0.194 19.626 15.22
Sn 1.36 0.018 1.842 a3.77
Ti 3.81 0.024 2.415 4.41
W 2.76 0.029 2.891 29.47
u 6.2 3.776 381.37 4.39
Y 3.60 0.024 2.423 4.12
Zn 3.98 0.046 4.651 1.10
Zr 4.99 0.044 4.478 7.12
Dilution factor ¢ 101.000
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ICP

Analysis August 21, 1990 Acid Blank
i
|
)
Sample name : HNO3J !
Frogramme : SST 21-Au3-90 14:44:16 |
{
NAME MV INT  CONCEN RS :
{
Al 1.75 0.084 19.29 |
Sb 0.33 0.096 61.66 \
As 1.06 0.019 19.48 i
Ba 4.68 0.006 18.05 |
Be 0.58 0.000 59,77 |
Ei 3.56 0.071 33.20 ﬁ
B 4,43 0.004 42,37 ;
cd 2.38 0.003 17.53 |
Ca 0.32 0.001 3.36 |
Ce %.88 0.225 12.19 !
Cr 1.63 0.012 15.91 ;
Co 0.89 0.008 21.48 ,
Cu 3.06 0.012 19.71
Eu 4.49 0.005 18.09 '
‘Fe 1.35 0.011 40.61 :
La | 0.44  0.032 24.77 :
Pt 0.2 0.193 16.97 ;
Li 4.44 0.009 11.90 i
Mg 0.45 0.001 11.75 ;
Mn 0.77 0.001 31.735 !
Hg 2.39 (-0.037 -11.57 X
Mo 1.58 0.007 24.36 i
Nd 9.40 0.144 7.70 :
Ni 3.20 0.012 9.63 !
P 1.16 =-0.020 -125.17
K 3.73 .220 7.07
Sm 5.67 0.286 16.32
se 1.68 0.083 17.08
Si 3.34 0.041 15.14 \
Ag 4.60 0.013 17.70 :
Na 7.16 0.098 17.07 !
sr 4.04 0.003 14.03 :
g 0.68 -0.015 -86.74 i
Ta 3.76 0.03S 18.62 :
Tl 3.69 0.280 3.57 i
Th 1.70 0.142 12.00 :
Sn 1.34 0.011 16.43 i
Ti 3.68 0.010 16.17 i
W 2.72 0.014 5.68 '
u 6.01 1.319 16.17 '
v 3.5% 0.017 23.68
Zr 2.31 0.002 5.62 ;
Zr 4.92 0.025 16.42 f




ICP Analysis August 21, 1990 LMCS Check Standard

Sample name s 78CL12Z

Sample code 1 : SST1

Sample code 2 : DIKRECT

Programme : SST 21-Aug-90 14:48:29
NANE MV INT CONCEN RSD
Al 1.82 0.261 1.45
Sb 1.17 10.189 Q.42
As 1.14 0.084 B.62
Ba 186.93 10.550 0.41
Be 0.61 0.002 4.37
Bi 3.79 0.242 6.19
B 150.97 10.580 0.19
cd 186.66 10.371 0.31
Ca 240.78 10.157 0.43
Ce 12.43 10.070 0.12
Cr 41,06 10.415 0.41
Co 29.2 10.380 0.30
Cu 56.10 10.122 0.26
Eu $.06 ° 0.031 0.89
Fe 48.32 10.569 0.67
La 0.48 0.118 3.32
Pb 0.27 0.250 17.14
Li 109.70 9.775 0.31
Mg 268.29 10.528 0.34
nn 150.81 10.271 0.49
Hg 2.50 «(¢-0.0206 -6.03
Mo 1.70 0.026 6.54
Nd 28.13 10.154 0.94
Ni 86.74 10,2131 0.51
F 1.23 0.066 47.19
K 6.09 10.398 Q.27
Sm 5.71 0.38% 3.99
Se 3.38 3.057 0.75
Si 3.47 0.108 0.29
Ag 4.68 0.025 1.89
Na 23.73 10.133 0.21
Sr 326.35% 10.170 0.37
S 0.85 0.200 15.13
Ta 3.91 0.086 2.70
T1 3.88 0.793 3.85
Th 1.78 0.503 2.22
an 17.59 5.092 0.18
Ti 3.72 0.013 4.38
N 3.61 0.302 1.82
u 6.47 5.932 0.97
Y 3.63 0.028 2.27
in 389.93 10.274 0.30
ir 5.02 0.054 4.606
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ICP Analysis August 21, 1990

LMCS Check Standard

Sample name :
Sample code 1 ¢
Sample code 2 :
Programme H
NANE MV INT
Al 2.60
Sb 0.34
As 1.32
Ba 4.91
ke 0.60
Bi 10.64
R 5.20
Cd 2.48
Ca 1.07
Ce 6.07
Cr 1.86
Co 0.92
Cu 3.67
Eu 115.21
Fe 1.48
La 2.33
Fb 0.51
Li 4.50
Mg 0.62
M 0.86
Hg 2.53
Mo 1.63
Nd 9.97
Ni 3.33
P 1.38
K 3.7%
Sm 8.2
Se 1.75
Si 3.84
Ag 39.20
Na 7.24
Sr 4.20
S 0.75
Ia 3.98
Tl 4.72
Ih 7.72
Sn 1.47
Ti 3.98
W 2.81
U 8.59
Y 4.25
in 2.93
ir 9.20

B7B38D
S8T2
DIRECT
SST

CONCEN

2.189
0.2325
0.212
0.019
0.001
$.420
0.059
0.008
0.025
0.5035
0.071
0.021
0.12%
" 3.019
0.040
4.858
5.401
0.014
0.007
0.007
(-0.023
0.015
0.452
0.027
0.235
0.310
5.498
0.211
0.314
4.720
0.145
0.008
0.07%
0.109
3.126
25.598
0.0350
0.042
0.044
26.997
0.123
0.018
0.103

21-Aug~-90 14:52:47
kSO

0.2
10.71
2.30
1.66
21.53
0.22
23.52
5.60
1.1
0.60
4.50
6.23
1.19
0.36
2.35%
0.38
0.69
4.37
3.22
4.16
-11.995
16.68
$.79
10.21
9.06
11.02
0.29
2.09
0.9¢
0.40
7.01
2.99
9.46
2.04
0.41
0.52
18.40
1.77
4.69
0.39
1.15
9.14
1.02
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ICP

Analysis August 21, 1990

LMCS Check Standard

Sample name
Sample code 1
Sample code 2

Pragramme
NAME

Al
Sb
As
Ba
Be
ki
B

Cid
Ca

MV INT

5.85
0.36
30.03
4.90
104.57
3.87
4.91
2.50
0.86
5.99
1.71
0.96
3.14
4.357
1.46
Q.44
0.26
4.62
0.35
0.84
107.17
66.20
9.56
4.07
10.17
3.81
S5.77
12.84
19.78
S5.10
7.40
4.14
16.90
32.61
10.73
l.76
1.68
104.40
24.07
6.24
28.93
2.89
40.48

77Cl1Y
SSTI3
LIRECT
SST

CONCEN

10.253
0.386
21.568
0.019
4.089
0.308
0.039
0.010
0.016
0.384
0.032
0.033
0.028
1 0.008
0.036
0.031
0.172
0.026
0.005
0.006
10.584
9.948
0.234
0.118
10.315
0.561
0.501
19.991
8.992
0.082
0.239
0.006
19.932
9.857
19.787
0.424
0.117
10.361
G.883
3.630
3.870
0.017
9.899

21-Aug-90
KSD

0.37
1.80
0.38
6.2
0.59
10.03
10.21
9.58
0.16
9.22
8.71
5.01
7.92
10,91
17.59
12.73
7.22
4,99
1.73
7.65
0.26
0.48
17.90
2.03
1.79
7.42
8.84
0.26
0.13
1.87
8.2
7.98
0.81
0.35
0.22
l10.18
2.31
0.57
0.18
6.59
0.5%5
3.75
0.49

14:57:09
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APPENDIX A
ANALYTICAL ANALYSIS CARDS



Serial No Sampre PoInt Tome Time tiavec [P0ty ] | [Senat o, Sermphe Poimt Date Tewe ooed [ Priomity
F  417,.-95001] SEGMENT-B 11-30-89 B: 5 18 F 417.-5000 SEGMENT-B 11-30-89 8: 5 i8
Owtermmnation Meihod/Sandard Ret sk Unrs Charge Code “"v'- Desermenation Methoo/Sianoard Remst Unis Crerge Coce Reruns
VOA SArMP LI-000-200 NONE WB75L ‘-’ AFFR/OTR LI-000-200 NONE WB75L 0
Sampie Sae Customer 1D Sampie Size Cusiomet 1D
el ?
. E %g—?{jf/) D0 1313 R <9-01¢0
Ramarks, Calculatons, Results: Remarks, Calculabons, Results: -
DUPL ICATE SAMPLE Kff’]/f T 2 A. JAR ID# 273 Lorre € erenl
B JAR TARE WT, 2207 Drghrel For
Coosr o1 <6 "_f 5. 2oE-PeRMT @ It Prrg Py ety
2= R R 7
[ et ! . ¥ '\
g = o | - crecm 975
, 7= N tors ik beowr Tirm
i . 77
) S A 8/.5’ ; fb}"/f KT Seott [ 4 7 dw‘z‘ é//j
Anatys! - 1 KZ L | Anayst-2z Anabyst -3 Analyst - 4 Anatyat -8 Annbyst - 1 /(& Lo | Analyst- 2 Analyst -8 Anakt - 4 Arsiyot - 6
kP THL |p300 i TP2TKr L1360 (52T e
Hrs d Hrs Hey Hrs He Hy Hrs Hry Hrs )
(=255 /2P~
Oste Time Completed Lab Unit Mgr Duie Time Cormpieled Lab Unit Mgr
* S ee00-081 (R-10-83) 68800081 {R-10-83]
" - Tat Tima taoed | |Prodty| | | SerielNe. __jSsmpie Point Dete Time beoeo | Priorey
oo emmNTE Li-zo-g9 | G5 | 16 F 417.-5002{ SEGMENT-E 11-30-89 | 8: 5 |24
4 Determinaiion Method/Stangard Resutt Unit Cnarge Code Re
nan thou- Sian Resut: Units Charge Coos Reruns o e
DI:;;D‘G";T T_;oi?;ogfzoo NONE WB7SL o PRT-SIZE LI=-000-200 NONE WE7SL Ie)
Sampie Size Customer 1D 5:)"'9" Size Curromer 1D
2 o Z9-070 7] £9-0 730
Famarts, Calcoistions, Resulis: s Cacvsons. Tesuhia - (4
’ - - JrA FARTICLE S:IZE 4 .
' ofwﬂﬂﬁﬂ ¢ /> DISTRIBUTION Rty
7V allzid (¥,
s et 2516 e )
d@% 257 Fove Lt 277 2/ 2 Slor
whe v 3129 A3 A,.S-q, L A &
Aratyst- 1 Ansiyst - 2 Anaiyst - 8 Jm»ys! 4 Araiyst -5 " ,< ~ ‘/'“?‘3}1‘ Antlyst-3 Ansiys! - & Analyst- 6
¢1300 G090 ABZi/A) iadhil
Hrs Hrs Hrs s Hn Hrs His s s [
~27- Do
Daw / Time Compieied Tao Unw Wige Dae Time Compietes Lab u—mou% }\ <
iyt
2//’{ ?0 — E 40000061 (R-10-83)

40800081 {R.1C-83)

saljaadoad [eILSAYd




Serial No. Samoe Point 100w Time hasd Priority Seriai NO Sampie Point Dele Twra lasved Priority
F 418,-5102[ SEGMENT-C 11-30-89 81 B 24 F 418.-5101] SEGMENT-C 11-30-89 8: S i8
DOwlermination Method. Siandard Rasutt Uty Crerge Code Rerune Owterminstion Method ‘Standard Resutt Units Charge Code Rerure
FRT-SIZE LI-000-200 NONE WB7 3L VOAR-SAMP LI-000-200 NONE WE75L (¢}
Sample Size Customer |1D Sempls Size Custorar 1D

? ?

- *49-010 i 22-070

Remarks, Calcuialions, Results:
DUPLICATE SAMPLE

,&st

WA
\9

DUFLICATE

Remarks, Calculesions, Resuits

SAMPLE

- 1]
Uﬁ}b’

Anatys: - 3 Acalyst - 2 Analyst -3 Anatyst - § Anahyst - Anaiyst - 9 Anatyst - 2 Anatyst -3 Analyst - 4 Analyst - §
Hrs Hry ey Hrs Hre Hrs Hs ry K Hes
Date Time Compieted Lat Unit Mg~ SDule TYime Compiried ek Unit Mgr
54 450-061 {R-10-83) $4-8500-081 (A-10-5%)
Seriat NO Sampe Point Dute Tire kaved Priocily
F  419.-5201] SEGMENT-D 11-30-B9 g: 5 18
Determinabion Metnog. $tandard Rosun Units Charge Code Returs.
vOA-SAMP LI-000=-200 NONE WEB7 3L (o]
Sampie Siza , Customer 1D
-
- AL <8-07
Remarks, Caizulatons. Results “«
THIRD SAMFLE \ﬁy
Analysl - 1 Anatyst - 2 Analyst- 3 Anetyst - 4 Ansiyst - §
s Hrs Hrs (a2} e
Date Time Compleled Lat Uret Mgr

S44a0-0C1 (R-10-83)

saljaadodgd |[eILSAYd




b--DEX—0LT (M-10-83)

s s

Serisi No Sampi Point [Oste Tire lesved | Pronity Serial N0 Samp'e Point Dete Time lesvod | Priorty
F 437.-3315 SEGMENT-V 131-30-89 B: ¢ 18 F 4814.-5515 SEGMENT-A 11-30-89 8: 5 19
Determination Method/Standsrd Result Unitp Cherge Code Returs Oeterminstion Method/Standard Resut Units Charge Code Rorune
oH LA-212-103 NONE WB75L (] oH LA-212-103 % RECOVERY WB75L ¢
Sampie Sre Customar (D Sampie Size Cusl ] [
Y4 (89070 ? )l 658070
Remarks, Caiculations, Results: Revarts, Caiculsicne, Reauts
W LQCEGSEECH S/Q L ‘H
D o
8o 39" Ph P 7o 1b N
SAMPLE TERF ZX 37 SAMFLE T [OO.
q%gé%ﬁ%exﬁk'ekwﬂk; KDQ;;/A
> 10.00
Anziygt - 1 Anmlyst -2 Analyst . 3 Ansiyet - 4 Ansliyst - § Ansiyst- ¥ Ansiyst . 2 Ansiyst .3 Analyst - 4 Anshyst -8
034 e bon ] 2265 i emmerd
Hes 2 £ Hrs H Hea Hry His Hrs
) .
Oute 4= " Trime Competes Lab Unit Mgy Y K Time Compieted Lab Und Mg* / i
F2-97 1 2 3-2-§0 172%
/ ™ 540800081 (M-10-83) / 54-4600-081 (R-10-83)
Serist No. Sampie Point Dete . Sers! MO Sarmpie Polnt fo 11 Time lasved Prority
F 41B.-5115 SEGMENT-C 11-70-89 | e |Tve F 417.-5015 SEGMENT-E 11-30-89 | 8: 5 | 19
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Ion Chromatographic Analysis of the Water Digestion - Nitrate Analysis
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Ion Chromatographic Analysis of the Water Digestion - Phosphate Analysis
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Ion Chromatographic Analysis of the Water Digestion - Sulphate Analysis
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